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INTRODUCTORY LETTER. 



Chemical Laboratory, 
Kentucky Geological Survey, 
Lexington, Ky., April 17, 1888. 

Jno. R. Procter, Esq., 

Director of OeologicaZ Survey of Kentucky: 

Dear Sir: I have the pleasure herewith to send you for 

publication, my report of the chemical work done in this 

Laboratory for the Geological Survey since the publication of 

my last report. 

Very respectfully, 

ROBERT PETER, M. D., Etc., 

Chemist to Kentucky Geological Survey. 
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Of the more than 273 analyses reported in the following 
pages, 137 are of coals from 14 counties in the eastern coal field 
of Kentucky; the greater number of them being from Bell, 
Breathitt, Clay, Harlan, Leslie, Perry and Whitley counties ; 
a comparatively few samples are from Johnson, Knott, Knox, 
Letcher, Laurel and Martin counties. In the Appendix, West 
Virginia is represented in the analyses of seven samples, for 
comparison with Kentucky coals, together with the analyses 
of many other coals received since this report was made. 

Most of these coals would come under the head of semi- 
bituminous, splint, or block coal; some few are, no doubt, 
entitled to the name '' bituminous coal," and some of them 
are cannel coals. With them are reported some with such 
high ash percentage as to cause them to be classed with the 
bituminous shales. These, however, are comparatively few in 
number, and most of them could be used for fuel in their im- 
mediate vicinity. Generally speaking, these coals are of very 
good quality, and many of them would answer admirably for 
the manufacture of coke, while some of the splint or block 
coals could, probably, be used without coking for smelting 
iron ores. In short, the coals of this, one of the two immense 
coal fields of Kentucky, will generally compare favorably with 
those of any other region in the world. 

Comparing the ash percentages of the coals of the seven 
counties which furnished the greatest number of samples, we 
find the following results, viz. 



Counties. 



Whitley . 
Bell . . 
Harlan . 
Leslie 
Breathitt 
Clay . . 
Perry . 



No. of 


Highest 


Lowest 


samples 


ash per- 


ash per- 


analyzed. 


centage. 


centage. 


18 


7.90 


1.64 


11 


8.40 


1.80 


44 


47.48 


2.20 


11 


16.00 


4.00 


10 


24.20 


5 28 


9 


32.00 


5.80 


18 


16 80 


2.56 



Average 

ash of the 

whole. 



Average exclusive of 
highest ash per- 
centage. 



3.56 
4.28 
7.76 
8.19 
9.32 
9.79 
9.88 



none excluded, 
none excluded. 
5.12 excluding 
7.40 excluding 
8.08 excluding 
7.00 e.xcluding 
8.48 excluding 



4 highest. 
1 highest. 
1 highest. 
1 highest. 
1 highest. 
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...'•Of course such a comparison as this, of a limited number 
'•of samples, might not apply to the products of the whole 
'•*. of the several counties in question, as other samples from 
* coal beds not here represented might alter these averages 
materially, and it is proper to state that those coals or bitu- 
minous shales which give very large ash, should be excluded 
from such calculations. Moreover, it is generally found that 
cannel coals— which variety abounds in Breathitt county par- 
ticularly — very generally give more ash than the softer coals. 

The West Virginia coals gave the following results, viz. : The 
7 samples gave— highest ash, 12.76 per cent. ; the lowest, 2.40 
per cent ; the general average of their ash, 4.94 per cent. 

In all these coals the sulphur ranges from 6.042 per cent, 
in what is really bituminous shale, of Clay county; 5.436 in 
this kind of shale from Harlan county, and 6.078 in cannel 
coal of Bell county, down to 0.420 in Harlan county coal, and 
0.418 per cent, in coal of West Virginia. Generally the per- 
centage of sulphur is comparatively moderate or small in 
these coals. 

The thirty-nine Cokes analyzed were principally from Bell, 
Harlan and Knox counties, there being but one Sionple each 
from Laurel, Letcher and Whitley counties. West Virginia 
furnished 8 samples. 

The 20 samples of coke from Bell county gave an average 
ash percentage of 7.83, but without the highest four, which 
would be excluded from this manufacture, the ash was only 
6.97 per cent, the highest being 12.2 and lowest only 4.00; 
which compares favorably with the best cokes in the market. 
The percentage of carbon in the coke varied from 96.80 in F. 
Bamer's to 85.30 in Jas. Meyers'. 

The average ash of the 4 Harlan county cokes was 9.10 per 
cent. But excluding the highest, 17.9, the ash average is only 
6.20 per cent. The 4 Knox county cokes gave an average of 
6.20 per cent of ash, including the highest, 8.40. The lowest 
being only 3.20. The 8 West Virginia cokes gave a general 
average of 6.47 per cent, of ash, including one at 9.10 per 
cent. 

The sulphur is moderate or small in all these cokes which 
do not contain too much ash, ranging from 1.976 to 0.217 per 
cent. 



OQEMIOAL REPORT. # 

Of the 61 soils, the analyses of which are herewith reported, 
12 are from Ballard county ; 15 from Calloway ; 2 from Graves ; 
11 from Marshall, and 10 from McCracken; in all, 50 from the 
so-called Jackson Purchase ; one only is from JeflEerson county. 
Five other soils, from Clinton county, are reported in the Ap- 
pendix. 

The Jackson Purchase soils and subsoils, with the exception 
of those from the bottom lands of the Ohio, Obion and Ten- 
nessee rivers and Shannon creek, and the Oak and Hickory 
Flats, all contain but a small or moderate proportion of or- 
ganic matters or humus. This is, probably, due to the cir- 
cumstance that they, with the exceptions above noted, generally 
contain quite a large quantity of sand and insoluble silicates 
in proportion to their alumina. The exceptional soil, No. 2622, 
from the first bottom of Tennessee river, Calloway county, 
gave but 77.719 per cent, of siliceous residue; while the red 
sandy soil of Sandy Ridge, No. 2565, gave 93.385 per cent., 
the general range being from about 81. to 91. per cent. 

This rather large proportion of sand, although it is very 
fine sand generally, and moderate proportion of alumina, 
cause these soils to be light and porous, easily worked or 
drained under favorable conditions. 

Lime and phosphoric acid are small, or only moderate in 
quantity, in several of them, which may render necessary the 
use of calcareous and phosphatic fertilizers, but the potash 
is usually in good proportions ; a few exceptions only being 
noticeable. This fact, as well as their light porous condition, 
allowing free penetration of the atmospheric agencies, with 
the absence of gravel or coarse sand, aids in making these 
soils favorable to tobacco culture. 

All of the 26 clays, etc., reported, are from the Jackson Pur- 
chase. Six from Ballard county; 8 from Calloway; 6 from 
Graves ; 1 from Hickman ; 6 from Marshall, and 5 from Mc- 
Cracken county; mostly from the Tertiary and Quaternary 
formations. A few of the most siliceous or sandy of them 
are derived from decomposing chert or homstone of the Lower 
Carboniferous siliceous group. 

Many of them are highly refractory, and would make good 
fire-brick or furnace linings, or, possibly, glass pots. Some 
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are white enough for fine pottery-ware. Some, composed 
mainly of very fine sandy material, would answer to mix with 
tough clays, or probably for glazing material or glass, or for 
the manufacture of water cement. Several of these siliceous 
clays have such a fine texture that they may be used as scour- 
ing or polishing material. 

Some of them, containing much iron peroxide, may find their 
applications as cheap paints, for terra-cotta work or cheap pot- 
tery-ware. 

The 3 iron ores from Bath county belong to the Clinton 
group, and present the general characteristics of the so-called 
Clinton Iron Ore. 

BALLARD COUNTY. 

MivEBAL Waters. 

No. 2564 — Mineral Water, from the Kilgore Spring at 
Blandville: temperature {in August) 58^ F, SUgJUly cha- 
lybeate. Collected by R. H. Loughridge, August 19th, 1885* 
Sample in stone-ware gallon jug. Cork sealed. 
Evaporated to dryness, it left 0.0674 per 1000 of saline 

matters^ which lost 0.0030 of organic matter on ignition. 
The saline matters consisted of chlorides, carbonates and 

sulphates of calcium, magnesium, potassium, sodium and iron, 

silica and a trace of Lithium. They are slightly alkaline in 

reaction. 
The water is a good saline chalybeate. 

No. 2555 — Mineral Water, frora the McOee Spring^ Bland- 
ville. Strongly chalyheaie. Temperature 60® F. (in Au- 
gust). Collected by R. H. Loughridge, August, 1886. 

COMPOSITION IN 1,000 PARTS. 



Carbonate of iron . . . 
Carbonate of lime . . 
Carbonate of magnesia 
Chloride of magnesium 
Chloride of sodium . . 
Carbonate of soda . . 
Sulphate of potash . . 
Silica 



Total solid matters 



0.0244 
.0108 
.0019 
.0099 
.0053 
.0316 
.0072 
.0156 



0.1067 
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It contains also traces of organic matters and ammonia. It 
appears to be a good alkaline saline chalybeate water. 

BALLARD COUNTY. 
Soils and Subsoils. 

No. 2566— Soil. Orawjlshj/y on west fork of Mayfield creeks 
token to the depth of 10 inches^ Tiear the bridge on the road' 
from BlandtdUe to MUburn. Collected by R. H. Lough- 
ridge, 1884. 

The dried soil contained small friable clods, id of a buff -grey 
color. The coarse sieoe* removed only a few small fragments- 
of stone. Its siliceous residue, after digestion in acids, all 
passed through the fine sieve^f except 16.5 per cent, of line 
white quartz sand. 

No. 2567^ Virgin Soil. Ohio river bottom. TaJcen 8 inches 
deep fro7n Clear LaJce JUdge, elevated a few feet above the 
cypress swamps^ and Jiaving a growth of white oaJc^ hickory^ 
gv/niy prickley ash^ walnvt and black locust. Undergrowth 
qf cane. Four miles west of Barlow. Oeological formation : 
Q^waiernary brown loam table lands. Collected by R. H. 
Longhridge, 1884. 

Dried soil in small friable clods of a dark grey-brown color. 
All passed through the coarse sieve . except a small quantity 
of vegetable debris. Its siliceous residue, from digestion in 
acids, all i)assed through the fine sieve, except a small quantity 
of fine white sand. 

No. 2558 — Virgin Soil. Obion bottom. Sovih of Arlington. 
Taken to the depth of 10 inches. Collected by R. H. Lough- 
ridge, 1884. 
Dried soil in friable clods of a dark grey-brown color. All 

passed through the coarse sieve except a little vegetable debris. 

Its silicious residue all passed through the fine sieve. 

No. 2559 — Virgin Upland Soil. Brown loam from the Bar- 
rens or tobacco lands^ one mile sovih-east of Hazlewood 
post-affix^. Taken to the depth of 10 irhches. Timber : red' 



* With 64 meshes to the centimeter square. 
t With 1600 meshes to the centimeter square. 
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and hldcJC'jack oaks. Oeological formaiion: Qitaternary 

hrovm loam tabU lands. Collected by R, H. Lioughridge, 

1884, 

Dried soil contains friable clods of a grey-brown color. All 
passed throucch the coarse sieve except a very small quantity 
of small shot-iron ore. Its siliceous residue all passed through 
the line sieve. 

No. 2660 — Subsoil of the next preceding^ taken to depth of 6 
to 14 inches helom the surface. Collected by R. H. Lough- 
ridge, 1884. 

Dried subsoil in friable clods of a brownish-buflf color. All 
passed through the coarse sieve except a few particles of shot- 
iron ore. Its silicious residue all passed through the line sieve. 

No. 2561 — Virgin Soil. Flatwood loam soil. Bandana post- 
office. TaJcen to the depth of 10 inches. Timber : red^ post 
and white oaks^ with some hickory^ gum^ persimmons^ syca- 
mare and hazel brush. Collected by R. H. Loughridge, 
February 26th, 1884. 
Dried soil with friable clods of a light-yellowish umber color. 

The coarse sieve separated from it some little shot-iron ore 

and a few small quartz pebbles All its silicious residue passed 

through the line sieve. 

No. 2562 — Subsoil of the next preceding^ taken at from 10 to 
14 inches below the surface. Collected by R. H. Loughridge^ 
The dried subsoil is in moderately firm clods of a yellowish^ 

grey color. All passed through the coarse sieve except very 

few particles of shot- iron ore. Its silicious residue all passed 

through the fine sieve. 

No. 2663— ViRGix Soil. Dark loam from Barlow. Taken 
to the depth of 8 incites. Timber : white oaJc^ poplar^ gum 
and sassafras. Oeological formxdion : Quaternary brown 
loam lands. Collected by R. H. Loughridge. 
The dried soil mostly in powder with some small friable clods 

of a brownish-umber color. All passed through the coarse 

sieve except a little shot-iron ore. Its silicious residue all 

passed through the fine sieve. 
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No. 2564— Subsoil of the next preceding y taJcen from 8 to 10 
inches helow the surface. Collected by R. H. Loughridge. 
The dried subsoil is in pretty firm small clods, of a dirty 

yellowish color. The coarse sieve removed from it only a little 

vegetable debris. All its silicious residue passed through the 

tine sieve. 

No 2565 — Red Sandy Soil of Sandy Midge, 3 miles west of 
Ogden^s store. Sample taken 10 inches deep. Timber: 
chiefly red oaks. Collected by R. H. Loughridge. 
Dried soil of a light snuflf-brown color. No clods. All 

passed through the coarse sieve except a small quantity of 

shot-iron ore. The fine sieve removed from it 44.66 per cent. 

of fine sand in rounded grains. 

No. 2566— Virgin Dark, Bluff Loam Soil, near movih of 

Mayfield creek, ai Steam Shovel. Taken 8 inched deep. 

Growth: poplar^ white oak and hickory. Collected by R. 

H. Loughridge. 

Dried soil of a grey-brown color, containing but a few fria- 
ble clods. Its silicious residue all passed through the fine 
sieve. 

No. 2567 — Subsoil of the next preceding bluff loam, taken 

from 8 to 12 inches below the surface. 

The dried subsoil, of a brownish-buflf color, is mostly in the 
form of small friable clods. All passed through the coarse 
sieve except a little vegetable debris. Silicious residue all 
passed through the fine sieve. 
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The virgin soil, No. 2557, of the Ohio river bottom, is the 
Tichesfc in essential elements of fertility of all these soils, and 
ought to be very productive under good culture, provided it 
is well drained. Its proportion of available potash, 0.773 per 
<5ent., is extraordinary. It is exceeded in this particular, how- 
-ever, by No. 2560, which has 0.836 per cent. All of these soils 
contain more than the usual average of potash, except this sub- 
soil, No. 2567, which has only 0.109 per cent., which, other con- 
ditions being favorable, fits them for the cultivation of tobacco, 
hay or other green crops. Nos. 2559-60-1-2-4-5, are more or 
less deficient in lime, and Nos. 2566-9-60-5-6-7, also contain 
too little phosphoric acid, and would be benefited by top dress- 
ings of lime and of commercial phosphatic fertilizers. No. 
2556 is especially deficient in phosphoric acid, while it contains 
the other essential elements in good or large proportions. It 
would require only phosphatic manures, such as ground-bone, 
superphosphate, guano, etc., to make it quite productive ; pro- 
vided drainage and other physical conditions are present. All 
of these soils are of fine texture ; none contain coarse sand or 
gravel. They all have potash in more than average proper- 
tions, except No. 2567, which, indeed, contains what is gen- 
erally considered a fair average quantity. 



Clays of Ballard County. 

No. 2568^-SAKDy Clay. Tertiary. Half a mile north-west 

qf Blandville. Collected by Jno. R. Procter. 

Nearly white. Quite plastic. Contains no appreciable coarse 
.«and. Infusible before the blow-pipe. Calcines white. 

No. 2569 — Clay. Three miles east of Blandville. A nearly 

white clay. Collected by R. H, Loughridge. 

Quite plastic. Contains no coarse sand. Of very difficult 
fusion before blow-pipe. Calcines white. 

No. 2670 — Clay. North side of west fork of Mayfleld creek, 
4 miles rurrth-east of Milburn. Collected by R. H. Lough- 
ridge.. 
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Of a very light baff-grey color. Quite plastic Contains no- 
coane sancL Infusible before the blovr-pipe. Calcines light- 
grey. 

No. 2571— Clay. Tum miles north of WickUffe. Collected 

by R. H. Looghridge. 

Nearly white. Contains much fine white opaque sand. Qoite 
plastic. Inf osible before the blow-pipe. Calcines white. 

No. 2572— Yellow Oghbeous Clay. Wickliffe^ BaUard^ 

county. Collected by R. H. Loughridge. 

Of a handsome yellow ochre color. Washed in water it left 
a very small proportion of very fine sand. Before the blow- 
pipe it foses into a blackish slag or glass. Calcines of a hand- 
some red color. 

No. 257a— Fibb-Clay. Wickliffe^ BaUard eowrdy. Collected 

by R. H. Loughridge. 

Of a dark-grey color when dried. Contains fine sand, 
brownish, mixed with a few small specks of mica. Before 
the blow-pipe, of very difficult fusion. Calcines white. 

COMPOSITION OF THESE BALLARD COUNTY CLAYa 

Air Dried. 



numbkr in 
Rkpokt. 


< 

2568 


SiUca 

Alumina . . . 
Iron peroxide . 

Lime 

Magnesia . . . 
Potash .... 

Soda 

Water, etc. . . 


74.840 

16 580 

1.400 

.269 

.209 

1.298 

283 

5.126 


ToUls . . . 


100.000 


Sand 


not est. 



2569 



2570 



2571 



2572 



2573 



71 180 

20.800 

1.780 

trace. 

.101 

.247 

.291 

5 601 



76 540 

14.820 

.960 

trace. 

.•^81 

.926 

.229 

6.194 



I 



100.000 100.000 



not est 



not est. 



68.840 

26.040 

.740 

trace. 

.187 

.714 

.207 

8.822 






44.840 
22.830 
20.850 
.101 
.188 
not est. 
not est. 
11.741 



78.240- 

15.760 

1.920 

.325 

51& 

1.467 

.147 

6.622 



100.000 . 100.000 



100.000 



44.000 not est. 



53.49a 



All of these Ballard county clays are quite refractory ex- 
cept the ochreous clays or yellow ochre, and could be used as 
fire-clay in its various applications. They all contain consid* 
erable proportions of fine sand. Some of them, having simi- 
lar composition vsdth the celebrated German glass pot clay& 
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deserve a trial for this use. The ochreons clay, No. 2672, 
conld be used, after washing to remove sand, as a cheap pig- 
ment, either in its natural condition or after calcination. 

No. 2674~Green Sand. Blvff at Caledonia opposite to Bal- 
lard couTity. Tertiary. Collected by R. H. Loughridge. 
A dark-colored, nearly black, friable material. Powder of 

dark greenish-grey color. 

COMPOSITION. (Air Dried) 



Silica 

Alumina . . . 
Iron peroxide . 
Lime .... 
Magnesia . . . 
Potash . . . . 

Soda 

Phosphoric acid 
Water . . . . 



69.940 

18.370 

10.210 

.649 

2.010 

8 248 

078 

a trace. 

10.600 



100.000 



This contains less potash than is usually found in Glauconite 
(green sand), but it has, probably, been somewhat altered by 
weathering. 

BATH COUNTY. 
Iron Orbs. 

No. 2576 — Iron OvLi^from Carnel Rice^s^ property of Captairt^ 
W. O. Allen. Clinton group of Upper Silurian /orrnation. 
Collected by W. M. Linney, June, 1885. 
Ore of a yellowish-brown color of the usual structure of 

the Clinton iron ore. 

No. 2576 — Iron Ore from tTie Purvis lands in Bath county. 
Clinton group. Collected by W. M. Linney, June, 1885. 
Resembles the preceding, but is reddish in color. 

No. 2577 — Iron Ore. Average sample from the lands of Wm. 
Warren^ near head of Rose Run^ Both courUy. Clinton^ 
Qroup. Collected by W. M. Linney, June 1st, 1886. 
Ore of the structure of Clinton ore, of a reddish-brown color. 
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COMPOSITION OF THESE BATH COUNTY CLINTON IRON ORES. 

(Air Dried.) 



Number in Report. 



Iron peroxide 

jAlumina 

Lime carbonate 

Magnesia carbonate . . . 
Phosphoric acid (P. O.) . 

Silica 

Water, expelled at 212^ F. 
■Carbonic acid, water, etc. 

Totals 

Percentage of iron . . . 



2676 



83 . 841 



2676 



47.680 


61.480 


68.670 


6.468 


6.182 


8.720 


16.660 


18.080 


16.160 


9.974 


9.444 


4.628 


1.202 


1.188 


1.010 


7.180 


7.800 


6.960 


1.148 


.698 


1.607 


10.863 


11.288 


8.446 


100.000 


100.000 


100.000 



86.001 



2677 



40.999 



Although the iron in the analysis is estimated as i)eroxide, 
some of it, in all these ores, is in the form of ferrous carbon- 
ate. They also contain a little organic matter not estimated. 

These ores have considerable proportions of lime and mag- 
nesia, which will aid in fluxing them, and a notable quantity 
-of phosphoric acid, which will not prevent their profitable use 
in the production of merchantable iron. 



Bell County. 



Coals. 



No. 2578 — Coal. Brovmins^s cannel coal. Three miles abov6 
PineviUej an OwmberUimd river ; 976 feet above draindge. 
Collected by R. C. B. Thruston. A 23-inch layer. 
A pure-looking cannel coal. Fracture large, irregular con- 

choidal. Bird's-eye fracture in parts. Some shining pyrites, 

but no fibrous coal apparent. 

No. 2579— Coal. Myers" bank. Low Branch of Yellow creek. 

Collected by R. C. B. Thruston. Sample from the 12-inch, 

16-inch and 15-inch layers of the bed. 

Gtenerally pitch-black, breaking irregularly cuboidal with 
i^hining surfaces. Some fibrous coal and pyrites in some of 
4he pieces. 
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No. 2680 — Coal. Cariey Branch of YeUow creek. Collected 
by R. C. B. Thruston. Sample from the 20-lnch and S-incli 
layers of the bed. 
Generally pitch-black, breaking irregularly, partly cuboidal, 

with shining surfaces. No fibrous coal or pyrites apparent in 

the sample. 

No. 2581 — Coal. James BarnetPs. Clear Fork of Tellow 
creek of Curnberland river. Average sample qf the coal 
tested for coking. Collected by R. C. B. Thruston. 
A pure-looking sample, generally of what seems to be bitu- 
minous, with some little splint-coal. 

No. 2582 — Coal. F. JR. Barner^s. TeUaw creek. Average 
sample from the harret-fuLl tested for coking. Collected 
by R. C. B. Thruston. 

No. 2683 — Coal. Myers\ Tellow creek. Average sample 
from tJie harreL-fvU tested for coking. Collected by R. C. 
B. Thruston. 

No. 2584 — Coal. AJf. McTe^s. TeUow creek of Oumberland 
river. Average sample from the coal tested for coking. 
Collected by R. C. B. Thruston. 

No. 2585 — Coal. Dean seam; lower 36 inches qf the bed. 
Oreasy creek of Cumberland river. Average sample of the 
coal collected for coking by R. C. B. Thruston. 

No. 2586 — Coal. Dean's seam. Average sample collected for 
coking two years ago by R. C. B. Thruston. 

No. 2587 — Coal. W. D. King's. Yellow creek^ Cumberland 
river. Average sample collected for coking by R. C. B. 
Thruston. 

No. 2588 — Coal. Dorton Coal Bank^ half a mile above ths 
mmdh of Straight creeky near Pinenille. Bed SS inches 
thick. Collected by R. C. B. Thruston. 
A bright, pitch-black coal. Structure imperfectly laminated ; 

fracture generally cuboidal. Very little fibrous coal and no 

pyrites apparent. 

GKOL. 8US. — 2. 
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Coal No. 2578 is remarkable as being a coking cannel coal. 
It also contains an exceptional proportion of sulphur, viz. : 
6.078 per cent. This, however, may have been an accident 
of the sampling. This coal and No. 2579 are the only ones 
of the lot which give an ash percentage above a good aver- 
age, viz. : 7,00 and 8.40 per cent, severally. All the other 
coals leave only a moderate or small proportion of ash ; No. 
2588 giving only 1.80 per cent. 

They are all good coals, most of them very good coking 
coals, as is shown in the results quoted further on. 

Bell County Cokes. 

No. 3689 — Coke. Forty-two-Tumrs cclke^ made at Birmingham^ 
Ala.^ by O, D, Mlzhugh^ Esq,^ frovi coal taken from the ' 
bank of Mr Frederick Earner^ on Yellow creeks Bell county, 
Ky. (see No. 2582), December, 1886. 

No. 2590 — Coke (No. 3a). F. R, Barnefs^ Yellow creek^ Bell 
county Ky. Forty -two-hours coke^ made at QuinniTnont^ 
West Virginia, March 22-25, 1886. R. C. B. Thruston. 

No. 2591— Coke (No. 3). F. R. Barner's, Yellow creek ^ Bell 
county. SeverUy two-hours coke^ made at Quinnimont, West 
Virginia. R. C. B. Thruston. 

No. 2592 — Coke. Forty -two-hours coke^ made at Birming- 
ham, Alabama, by O. H. Fitzhugh^ from coal taken from 
bank of James Barnett, on Clear creek, fork of Yellow creek. 
Bell county, Ky., December, 1885. R. C. B. Thruston. (See 
No. 2581 for the coal.) 

No. 2593 — Coke (Wo. 6). James BarnetCs, Clear Fork of Yel- 
low creek. Bell county, Ky. Forty -eight-hours coke, made 
at Qtiinnimont, West Virginia. R. C. B. Thruston. 

No. 2594 — Coke (No. 6). James BarnetCs, Clear Fork of Yet- 
low creek. Bell county, Ky. Seventy -two-hours coke, made 
at QuinnimoTit, West Virginia, March 20-23, 188tt. R. 0. 
B. Thruston. 
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No. 2595 — Coke (No. 6). James BarnetPs, of Clear Fork of 
Yellow creek J Bell county^ Ky, Forty 'eight-hours coke^ 
made at Quinnimonty West Yiryiida. R. C. B. Thmston. 

No. 2596 — Coke. Forty-two-lwurs coke^ rriade at Birming- 
ham^ Alabama^ by O. D, Fitzhugh^ from coal taken from the 
barik of James M, Myers^ on Yellow creek ^ Bell courUy^ Ky.^ 
December, 1885. R. C. B. Thruston. 

No. 2597— Coke (No. 4). James Myers, Yellou ^ B ' 

county y Ky, Seventy-two-hours coke, made at Quinnimont 
West Virginia, March 20-23, .1886. R. C. B. Thruston. 

No. 2598— Coke (No. 4a). James Myers, Yellow creek, Bell 
courUy, Ky. F(yrty -eight-hours coke, made al Quinnimont, 
West Virginia, March 20-23, 1886. R. C. B. Thruston. 
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Bell County Cokes— Continued. 

No. 2699 — Coke. Forty-two-hours coke^ made at BirTiiing- 
hamy Alabama, by G. D. Fitzhugh, from coal taken from 
the bank of Daniel Howard, on Left-hand Pork of Straight 
creek, Bell county, Ky., December, 1885. R. C. B. Thrus- 
ton. 

No. 2600 — Coke, Forty -two-hour 8 coke^ Tnade at Birmingham^ 
Alabama, by G. D. Pitzhugh, from coal obtained from bank 
of Mr. Alf. McTee, on Yellow creek, Bell county, Ky., De- 
cember, 1885. (The sample of coal from which this coke 
was made had some earthy matter mechanically mixed.) 

No. 2601— Coke (No. 6). McTee, Bell county, Ky. (The 
smaller sample.) 

No. 2602— Coke (No, 6). Alf. McTee, YeUow creek, BeU 
county, Ky. Seventy- two-hours coke, made at Quinnimont, 
West Virginia, March 20-23, 1886. R. C. B. Thruston. 

No. 2603 — Coke. Forty-two-hours coke, m>ade at Birming- 
ham, Alabama, by G. D. Pitzhugh, from coal taken from 
bank of W. D. King, near Yellow creek. Bell county, Ky., 
December, 1885. R. C. B. Thruston. 

No. 2604— Coke (No. 7). TF, D. King, TeUow creek, BeU 
C(mnty, Ky. Porty-eight-hours coke, made at Quinnimont, 
West Virginia, March 22-24, 1886. R. C. B. Thruston. 

No. 2605 — Coke (No. 7). W. D. King, Yellow creek, BeU 
cauniy, Ky. Seventy-two-hours coke, made at Quinnimont, 
West Virginia, March 20-23, 1886. R. C. B. Thruston. 

No. 2606 — Coke. Forty -two Jwurs, made at Birmingham, 
Alabamay by G. D. Pitzhugh, from coal taken from bank 
of Moses Dorton, at mouth of Straight creek, near Pine- 
ville, Bell county, Ky., December, 1885. R. C. B. Thruston. 

No. 2607 — Coke (No. 16). Seventy-two-Jiours coke; upper 
bench of Dean seam, made at Quinnimont, West Virginia, 
March 20-23, 1886. Bell and Knox counties, Ky. R. C. B. 
Thruston. 

No. 2608— Coke (No. 13).* Of lower bench of Dean bank, 
StiU-house Branch of Oreasy creek. Bell county, Ky. 
Seventy-two hours coke, made at Quinnimont, West Vir- 
ginia, March 20-23, 1886. R, C. B. Thruston. 

♦ fbese numbers in parentheses were attached to the samples by Mr. Thruston. 
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These Bell county cokes are generally good, and some of 
them are very good. 

The percentage of carbon in them varies from 95.80 per cent, 
in No. 2590, to 85.30 per cent, in No. 2596. 

The i)ercentage of ash in them varies from 4.00 per cent, in 
No 2590, to 12,30 per cent, in No. 2596. 

The i)ercentage of sulphur in them varies from 0.450 per 
cent, in No. 2601, to 1.975 per cent, in No. 2607. 

Boyle County. 

No. 2609 — Limestone from quarry of H. Olmstead^ near 
Danmlle^ BoyU county. Sent by Mr. Procter, June 16,. 
1885, Will it make good lime » 

A dull-looking, dark-grey, fine granular lime-rock, contain- 
ing fragments of fossils. 

COMPOSITION.— Air Dried. 

Carbonate of lime 82.840 equal to 46.89 per cent of limfr 

Carbonate of magnesia 8.511 

Alumina and iron peroxide 8.861 

Phosphoric acid (Pj O5) 819 

Siliceous residue 5.620 

Moisture, organic matter, loss, etc 3.849 

100.000 

It would calcine into good lime fit for all ordinary uses in 
building, etc., and the phosphoric acid it contains would add 
to its value, when applied to poor soils as a top-dressing. 

Breathitt County. 

Coals. 

No. 2610— Coal. Eighty-eigM inches. Wolf creek, Breathitt 
County. Collected by J. M. Hodge. 
A weathered sample of splint coal. 

No. 2611— Coal. Fifty nine inches. Berry Turner's. Long's 
creek, Breathitt county. Sample from the lower thirty 
inches. Collected by J. M. Hodge. 
A pure-looking, pitch-black coal; fracture irregular with 

shining surfaces. No pyrites apparent, and very little fibroua 

coal. 
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No. 2612 — Coal. Oouch & Qo.; John Littles Branchy Ntyrth 
Fork of Kentucky river^ Breathitt county. Middle of the- 
46-i7ich seam. Collected by J. M. Hodge. 
A weathered sample of what appears to be a splint coal. 

No. 2613 — Coal. Forty-two inches; splint and bituminous^ 
Oreen Taulbe^s. Collected by J. M. Hodge. 
A weathered sample. 

No. 2614 — Coal. Sixty inches. L. H. Nobles^ Leaiherwood 
Branch of Lost creek^ Breathitt county. Collected by J. 
M. Hodge. 
A much weathered sample of what seems to be a splint coal. 

No. 2616— Coal. Forty-three inches. Head of Leatherwood 
Branch of Lost creek. Collected by J. M. Hodge. 
A pure-looking, pitch-black coal. No pyrites apparent, and 

but little fibrous coal. 

No. 2616 — Coal. Bituminous coal^ 33 inches ; cannel coal^ 9* 

inches. Collected by J. M. Hodge. 

A weathered sample of the lower 27 inches of the bitumi- 
nous coal. 

No. 2617 — Coal. Sample of the cannel coal cf the next pre- 
ceding. Collected by J. M. Hodge. 
A much weathered sample. 

No. 2618 — Coal. Oouch & Co.; John Little Branchy Ni/rth 
Fork of Kentucky river. Bituminous coaZ^ 35 inches; 
cannel coal, 11 inches. Breathitt county. Selected sample 
of the cannel coal. Collected by J. M. Hodge. 

No. 261!9 — Cannel Coal. Picked sample. Crawford? s. Be- 
ginning Branch of Middle Fork of Kerducky river. 
Breathitt county. Collected by J. M. Hodge. 
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The oannel coals, Nos. 2617, 2618 and 2619 are distingaished 
by their large proportions of volatile combustible matters — 
41.70, 03.80 and 41.10 per cent, severally. The best of these. 
No. 2618, leaves only 6.64 per cent, of ash, and is quite a 
pure good cannel coal. The two others, containing 24.20 and 
11.20 per cent, of ash material, are proportionately less valua- 
ble. The ash percentage in all these coals, except Nos. 2611 
and 2618, is above the average of good coals, varying from 
9.40 per cent, in No. 2610, and 10. per cent, in No. 2613, up to 
24.20 per cent, in No. 2617. 

The much weathered samples, Nos. 2612 and 2614, show very 
large proportions of hygroscopic moisture. Other weathered 
samples contain it in from 2.00 to 3.80 per cent. In these 
cases, the coal further in the bed, where it has not been ex- 
posed to the atmospheric agencies, would probably contain 
very much less moisture. 

Butler County. 

No. 2620 — Mineral Water, /ram Sunny Lane S^ing^ near 
Mr. L. B. Orange' ^, Sunny Lane, Butler county. Collected 
by C. C. Cohron, M. D., October, 1885 

COMPOSITION IN 1000 PARTS OF THE WATER. 



-Cftrbonate of iron . . 
Carbonate of lime . . 
Carbonate of magnesia 
Carbonate of soda . . 
Sulphate of lime . . 
Sulphate of potash . . 
Chloride of sodium . . 
Silica 



Total saline matters in 1000 of the water 



0.1315 
.0147 
.0110 
.0251 
.0255 
.0108 
.0100 
.0264 



0.2545 



} 



Held in solution 
by carbonic 
acid. 



It appears to be a good saline chalybeate water. 

Calloway County. 

Soils, Etc. 

^o. 2621— Virgin Soil of Clark's river bottom. Taken 10 
inches deep, Murray, Calloway county. Collected by R. 
H. Loughridge. 
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Dried soil in moderately firm clods of a dirty brown-grey 
color. It all passed through the coarse sieve.* Its siliceous, 
residue left a little sand on the fine sieve, f 

No. 2622 — Virgin Soil of the first hoUom qf Tennessee rwer. 
W. E. BrowrCs place^ sovih of Sharmon creek. Sample 
taken to the depth of twelve inches. Growth: whiie^ red^ 
and water oaks, sweet gurriy scaly -hark hickory^ some pop- 
Uuij sassafras ^ ashj papaw^ spicewood and redbud. Col- 
lected by R. H. Longhridge. 

Dried soil of grey-brown color. Clods firm. All passed 
through the coarse sieve except a very small quantity of shot- 
iron ore. Its sllicious residue, from digestion in acids, all 
passed through the fine sieve, except a very small quantity 
of fine quartz sand. 

No. 2623— Virgin Soil of the Big Barrens^ 10 railes north* 
west of Murray^ CaUoway county. Sample taken to the 
depth of 6 inches. Timber: red, post^ black-Jack and 
white oaks arid hickory^ all small. Collected by R. H. 
Longhridge, 1885. 

Dried soil of a grey- brown color. Clods friable. All passed 
through the coarse sieve, except a small quantity of small shot- 
iron ore and vegetable debris. Its silicious residue all passed 
through the fine sieve, except a small quantity of fine white 
sand. 

No. 2624 — Subsoil of the next preceding, taken from 6 to 10 
inches deep. Collected by R. H. Longhridge, 1886. 
Dried subsoil of a lighter and more reddish grey -brown color 
than the preceding. Clods rather firm. All passed through 
the coarse sieve, except a small quantity of shot-iron ore and 
vegetable debris. Its silicious residue all passed through the 
fine sieve, except a small quantity of fine white sand. 

No. 2625 — Virgin Soil of Upland, 1 mile north of New Prov- 
idence, Calloway county. Taken to the depth of 8 inches. 
Timber : red and post oaks and hickory. Collected by R* 
H. Longhridge. 



* Coarse sieve has 64 meshes to the centimeter square, 
t Fine sieve has 1600 meshes to the centimeter square. 
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Dried soil of a light-grey-brown color. Clods friable. All 
passed through the coarse sieve, except a small quantity of 
vegetable debris and small shot-iron ore. Its silicious residue 
all passed through the fine sieve. 

No. 2626 — Subsoil of the next precediTig^ taken 8 to 12 inches 

deep. Collected by R. H. Loughridge. 

Dried soil of a lighter color and more reddish than the pre- 
ceding ; clods more firm. All passed through the coarse sieve 
except a small quantity of vegetable debris. Its silicious resi* 
due all passed through the fine sieve. 

No. 2627— Virgin Soil of the second bottom of Tennessee 
river; W. E. BrowrCs place^ south of Shannon creeky Cal- 
laway county. Taken to the depth of 6 inches. Growth: 
Spanish^ red and white oakSy poplar^ gum^ chestntU and 
hUick locust. Collected by R. H. Loughridge, 1885. 

Dried soil of a dark grey-brown color. Clods friable. All 
passed through the coarse sieve except a small quantity of 
vegetable debris and small shot-iron ore. 

No. 2628 — Subsoil of the next preceding^ taken to depth of 
6 to 12 inches. Collected by R. H. Loughridge. 

Dried soil of a light reddish-grey-brown color. Clods fri- 
able. All passed through the coarse sieve except a small 
quantity of vegetable debris. Its silicious residue all passed 
through the fine sieve, except a small quantity of fine white 
sand and a few small specks of mica. 

No. 2629— ViRGiPT Upland Soil, 5 miles east of Murray^ Cal- 
loway county. Taken to the depth of 10 inches. The soil 
is dark for one inch^ and then a Ught-hrovm loam to the 
svbsoU. Growth : red oak chi^y^ soirie post oak and hick- 
ory. Collected by R. H. Loughridge. 

Dried soil of a light yellowish-grey-brown color. Clods 
somewhat firm. All passed through the coarse sieve except 
a small quantity of vegetable debris and fine shot-iron ore. 
Its silicious residue all passed through the fine sieve except a 
small quantity of fine sand. 
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No 9690— YiROiN Soil. Upland mndy loam of the ^^Coal- 
ings' ^ of the south-east &yrner of CcMoway county Taken to 
the depth <^ 6 inches. Original growth : red, black Spanish 
and post oaJfcs and hickory. Collected by R. H. Loughiidge* 
Dried soil of a dirty brownish-buflf color. Clods quite fria- 
ble. All passed through the coarse sieve except a little small 
shot-iron ore. Its silioious residue all passed through the fine 
sieve except 2.8 per cent, of fine white quarts sand. 

No. 2631 — Subsoil qf the next preceding. Sample from depth 
between 6 and 12 inches. Collected by R. H. Loughridge. 
Dried subsoil pf a brownish-yellow color. Clods moderately 
firm. All passed through the coarse sieve except a small quan- 
tity of small shot-iron ore. Its silicious residue all passed 
through the fine sieve except 2.6 per cent, of fine quartz sand. 
No. 2632— Virgin Soil of Post Oak Flaiwoods, 9 miles east 
of the Murray and Paris road^ near the Tennessee Slate 
line. Sample taken to the depth of 6 inches. Tiinher : post 
and red oaks. Collected by R. H. Loughridge. 

Dried soil of a dirty grey-buff color. Clods friable. All 
passed through the coarse sieve except a small quantity of fine 
shot-iron ore. Its silicious residue left 6.8 i)er cent, of fine 
white sand on the fine sieve. 

No. 2633— Subsoil of tJie next preceding. Sample from depth 
between 6 and 12 inches. Collected by R. H. Loughridge. 
Dried subsoil of a light-yellowish-grey color. Clods some- 
wliat firmer than of the preceding. Coarse sieve removed from 
it only a small quantity of small shot-iron ore. Fine sieve sepa- 
rated 6.05 per cent, of fine white sand from its silicious residue. 

No. 2634— Virgin Bottom Soil of Shannon creek. Taken t^ 

the depth of 6 inches. A dark-blackish loam. Growth: 

white and red oakSj poplar and som^e toaXnut. Collected 
by R. H. Loaghridge. 

The coarse sieve separated a considerable quantity of shotr 
iron ore. Fine sieve removed 2.05 i)er cent, of fine sand from 
silicious residue. 
No. 2635— Subsoil of next preceding. Taken at depth of 6 

to 12 inches. A stiffs yellowish clay. Collected by R. H. 

Loughridge. 

Dried subsoil of a light-grey yellow color. Clods quite firm. 
Coarse sieve removed a small quantity of shot-iron ore. Fine 
sieve separated 2.2 per cent, of fine white sand. 
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The alluvial river bottom soils, Nos. 2621, 2623, 2627, 2628, 
2634 and 2635, with the single exception of No. 2621, from 
Clark's river bottom, have the composition of good fertile 
soils, containing all the essential elements and organic matters 
in more than average proportions, and with good culture and 
sufficient drainage ought to be quite productive. No. 2621 is 
quite deficient in lime and phosphoric acid, and would, 
doubtless, respond favorably to applications of super-phos- 
phates or other fertilizers containing these essential ingredients. 

Lime is apparently quite deficient, not only in this but in 
soils Nos. 2625, 2626 and 2631, and is below a good average in 
Nos. 2623, 2624 and 2633. Top-dressings of slacked lime or 
ground limestone would, no doubt, be profitable to all these 
soils. Phosphoric acid is very deficient in soils Nos. 2621, 
2626 and 2626, and in proportions below a good average in 
Nos. 2623, 2624, 2629, 2630, 2631 and 2632. Potash is very 
deficient in Nos. 2630 and 2632, and below a good average 
proportion in No. 2623. No. 2630 appears, by its chemical 
composition, to be the poorest of all these soils ; but this, as 
well as all the others, if well drained and properly cultivated, 
with the use of suitable manures or fertilizers, may be made 
to produce good crops. 

Sands of Calloway County. 

» 

-No. 2636— Fine Micaceous Sand, slightly calcareous. Oreta- 
cents /omaiion, 2 miles north-east of New Concord. Col- 
lected by R. H. Loughridge. 

A very fine-grained white sand, containing minute specks 
of mica. All passed through the coarse sieve. Its silicious 
residue, from digestion in acids, all passed through the fine 
sieve except 4.45 per cent, of fine white quartz grains vrith 
small specks of mica. 

No. 2637 — Sand apparerdly similar to preceding^ hvt slightly 
colored brownish with iron peroxide. Collected by R. H. 
Loughridge. 

All passed through the coarse sieve. The fine sieve sepa- 
rated from its silicious residue only 6.75 per cent, of small 
<quartz grains with mica scales. 



CHEMICAL REPORT. 



33 



COMPOSITION OP THBSB CALLOWAY COUNTY SANDS. 

(Calculated Dried at 212*' F.) 



Number in Report. 



Organic and volatile matters . . . 
Alumina, iron peroxide and Pa 0, 

Lime carbonate 

Magnesia 

Potash removed by acids 

•Soda removed by acids 

Water exjjelled at 380° P 

Sand and insoluble silicates . . . . 




Total 



Hygroscopic moisture 
Total potash .• . . . 



97.895 



100.181 



0.076 
0.614 



2687 



0.690 
.605 
.096 
trace, 
not est. 
not est. 



98.146 



99 485 



026 
0.289 



These sands might be useful in glass-making or to mix with 
tough clays for pottery, ete. 

Calloway County. 

Clats, Ktc. 

No. 2638 — ^Clay. Siliceous earth {or decomposed chert) from 
BrarvdoiCs Mill, Lower Carboniferous siliceous group. 
Calloway courdy. Collected by R. H. Loughridge. 
A very fine-grained, friable, white mass, containing small 

pieces of undecomposed chert. Powder harsh .to the feel. 

No. 2639 — Clay. Tertiary^ half a mile south of WyatPs 
school-house^ north-west part of Calloway county. Col- 
lected by R. H. Loughridge, June 17, 1885. 
A white clay. Powder feels soft. Contains about 21 per 

cent, of fine white sand. 

No. 2640— White Pipe-clay. BeUno Quaternary granel, R. 
Morris\ ea^t of New Providence. Used for pottery. Col- 
lected by R. H. Loughridge. 
Color, light-buflf-grey, with some darker streaks. Powder 

soft, contains a small proportion of very fine sand. 

No. 2641— Black Pyritous Plastic Clay. Tertiary ; below 
the white pipe-clay. R. Morris\ east qf New Providence. 
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Indurated, imperfectly laminated, fine-grained. Powder soft. 
Light slate color. Contains a few small grains of pyrites. 

No. 2642— Black Joint-clay or so called soapstone. Zdg- 

nitic Tertiary. Murray, Calloway county. Collected by 

R. H. Loughridge. 

Pine- grained, indurated clay, showing minute specks of mica. 
Tough. Practure irregular, with imperfect lamination. Said 
not to glaze in pottery. Washed out 39.78 per cent, of light- 
brown, fine sand, containing a few small mica scales. 

No. 2643 — Ci^XY from RusseWs Pottery^ 6 miles east qf Mur- 
ray. Collected by R. H. Loughridge. 
Nearly white, with a few small brownish ochreous veins. 

No. 2644 — Dark Clay. {Bluish when loeL) MahariUs^ 6 miles 
ecbst of Murray. Collected by R. H. Loughridge. 
Color, purplish-slate-grey. Contains minute mica scales, 

and about 39 per cent, of fine white sand, with minute mica 

scales. 

No. 2645 — Black Plastic Clay underlying white clay al 
Rufus Morris\ east of New Providence, Tertiary. Col- 
lected by R. H. Loughridge. 
Resembles the next preceding. Imperfectly laminated. 

No. 2646— Yellow Clay or ochre. Wadesbw^o. Collected by 

R. H. Loughridge. 

Of a handsome yellow ochre color. Calcines of a handsome 
red color. Puses before the blow-pipe. Resembles No. 2672, 
of Ballard county (which see). Laminated, Laminae varyinj^ 
in depth of tint. 
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The decomposed chert No. 2638, is mainly very fine and 
pure siliceous sand. It would serve well to mix with tough 
clay to reduce its shrinkage, etc. It might answer to make 
what are called Bath bricks, used for scouring purposes or 
polishing, and possibly could be used as an ingredient of 
white glass. 

These are mostly good refractory clays. Those which con- 
tain the least of fluxing materials, such as iron oxide, lime, 
potash, soda or magnesia, are the most refractory, and would 
make good fire-brick or linings for furnaces, etc. Many of 
them would make good white pottery ware or terra-cotta. 

No good reason appears from the analysis why No. 2642 
should not glaze,* as, on testing it for sulphate of lime, very 
little was found in its composition. 

The least refractory of these clays is, undoubtedly, No» 
2642, which contains 3.500 per cent, of iron peroxide; 0.928 
per cent, of potash, etc. The large proportions of these flux- 
ing materials is, however, partly neutralized by its large pro- 
portion of silica. 

The ochreous clay — yellow ochre — might be used as a cheap 
pigment, either raw or calcined. (See remarks on Ballard 
county clays, etc.) 

Clay County. 

Coals. 

No. 2647 — Coal. Fifty- one inches. Iscmc Jackson's, ^ft 
Fork of Ooose creek^ Clay comUy. Collected by G. M. 
Hodge, December, 1886. 
A pure-looking coal. No apparent pyrites and but little 

fibrous coal. Ferruginous stains on some of the pieces. 

No. 2648— Coal. Thirty-one inches. T, T, OarrarWs mine^ 
east side of Ooose creek, at its forks. Sample from 200 fed 
under. Collected by G. M. Hodge, December, 188B. 
A pure-looking, pitch-black coal, with very little fibrous coal 

and only a few si)ecks of pyrites. 



* With common salt aloue. 



CHEMICAL REPORT. 37 

No. 2649— Coal. Thirty-nine inches, Mrs. 8. A. White's^ 
Salt Works mine. Sample from twenty feet under. Col- 
lected by G. M. Hodge. 
Resembles the preceding. No pyrites apparent. 

No. 2650— Coal. Forty -fine inches. G. L. Hornshy*s^ Laurel 
creek, Ctay cov/niy. Collected by G. M. Hodge. 
Apparently a good splint coal. No apparent pyrites, but 

some ferruginous stains. Seems to be a somewhat weathered 

sample. 

No. 2651 — Coal. Forty-seven inches. O. M. Jones', Beech 
creek, Clay county. Sample of the upper 32 inches. Col- 
lected by G. M. Hodge. 
Somewhat weathered. 

No. 2652— Coal. Forty-seven inches. G. M. Jones', Beech 
creek. Sample of tlie lower 15 inches. Collected by G^ M. 
Hodge. 
A much weathered sample. 

No. 2653— Coal. Bituminous, 30 inches; cannel coal^ 5 
inches. J. T. Smith's, Tom's Branch, Ltft Fork qf Goose 
creek. Sample of the hituminons coal from 15 inches under. 
CoUected by G. M. Hodge. (See No. 2647.) 
A much weathered sample, with reddish, ferruginous incrus- 
tation. 

No. 2654 — Coal. Thirty-eight inches. Alms HubbarcPSy 
Kaiy's creek. Red Bird creek. Clay county. Collected by 
G. M. Hodge. 
A somewhat weathered sample. 

No. 2655 — Cannel Coal. J. T. Smith/ s, Tom's Branch Goose 
creek. (See No. 2663.) Bituminous coal, 30 incJies ; cannel 
coal, 5 inches. 



38 



CHEMICAL REPORT. 



O 

O 

» 

o 

O 






S •! S2S 18 I 5^8 






oc — 



1 



o 



3 






GQ 



o 

= 3 
.22 -^^ 

£i 

5^ E 

o ^ 
5!^ 









C^ 



Ob 



be 





9 


25 ?* — 


g 


OCX CO 1 


-^ 


CM 


• • • 


• 




o 


• 


^ -* -!• 


s 


O'^ O 1 


;o 


r^ 


cc ;o 


Ct O 1 


C^ 












«i 


S$3 


8 


sss 


f*\ 


aa 


• • 




. 


tA 


^^ 


C4C: 1- 


S 


C^i-O 


cfi 


•» 


C^ CO 


ec »o — 


?^ 


«^ 




<r^ 






• 
*>> 


: ^ss 


8 


SS8 


C»l 


er. 


• • • 


• 


• • 


»5 


O 


1 OTII- 


8 


n iCN 


;3 


-** 


ooo 


CO cc 00 


?^ 


C 






1 



I' 2 c-= • 
*-• © 3 8- c 



X 

• c 






CM 



g ^ F 






© - - 



"^ -^ »— 
ooec X 







s 



8 
8 



° I. it 

Ob 



*? ? 5 &, 

C-.— as 



8 



00 



to 

I 

a, OB 



<o ;o CO 
CO o 



I 



-: «^ its c 

o ■; o ^S *^ ^ 






S « 

'o — 
^ o 

O OS . 

EhO-< 



o 



(O 



3 ® 



u 
OS 

OS 

x: 



c 
ft*' 



J2 
OB 

« 

o 
'o 
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The large proportion of ash of No. 2662, viz. : 32 per cent., 
greatly reduces its value, especially for transi)ortation, and 
its more than 6 per cent, of sulphur would prevent its profit- 
able use in the working of iron. Nos. 2665, 2654 and 2663, 
containing severally 11.80, 9.30 and 10.80 per cent, of ash, 
are proportionately reduced in value, especially for coke- 
making. The lowest ash proportions are found in Nos. 2d48, 
2660 and 2647, being 5.80, 6.00 and 6.40 severally. The large 
amount of ash in several of these Clay county coals would 
not prevent their profitable use as fuel in the vicinity of the 
several beds. 

Clinton County. 

MiNXRAL Water. 

No. 2666 — Mineral Water frani SeweWs Mountain^ near 

Albany^ Clinum county. 

Near the summit of Poplar or SewelFs Mountain. Issues 
from beneath a heavy ledge of carboniferous sandstone or 
conglomerate. Flow small. Temperature 62® F. Collected by 
R. H. Loughridge. 

composition in 1000 PARTS OP THE WATER. 



Iron carbonate i 0.320 



Lime carbonate 

Magnesia carbonate 

Silica 

Potash and soda salts in minute quantity 



Total saline matters in HXX) parts of the water 



.011 
.021 
.020 
not est. 

0.872 



}He1d m solu- 
tion by car- 
bonic acid. 



A weak chalybeate water. Good of it« kind. 

Fleming County. 

Mineral Waters. 

No. 2657— Chalybeate Water from Fox Spring. Geological 
position : near the top of the corniferous group. Collected 
by W. M. Linney. 

No. 2668 — White Sulphur Water. Fox Springs. Oeologi- 
col position : Black sUtte. Collected by W. M. Linney. 
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COMPOSITION IN 1000 PARTS OP THE WATER. 



Number in Report. 



Carbonate of iron . . . . 
Carbonate of lime . . . . 
Carbonate of magnesia . . 
Sulphate of iron . . . . . 
Sulphate of potash . . . 
Sulphate of soda . . . , 
Sulphate of lime ... 
Sulphate of ma|;nesia . , 
Chloride of sodium . . 
Carbonate of soda . . . 

Silica 

Organic matters and lociss 



Total 



2657 



0.0130 



.0176 
.0244 
.0424 
.0488 
.0485 
trace. 



.0328 
.0121 



2658 



0.0016 
.0982 
.0430 



.0142 
.0460 



.0427 
.0538 
.0238 
.0802 



0.2390 



403& 



No. 2657 is a good saline chalybeate water. No. 2658 is an 
alkaline saline chalybeate, containing much less of salts of 
iron than the other. 

Pulton County. 

No. 2659— Grey Silt or Loess. Near the top of the blvff at 
Hickman^ Fulton county. Collected by R. H. Loughridge. 
Dried silt of greyish cinnamon color. Clods friable. All 
passed through the coarse sieve, except a few small rock frag- 
ments. Its siliceous residue, from digestion in acids, all passed 
through the fine sieve. 

COMPOSITION.— (Air Dried) 



Alumina and manganese oxide 

Iron peroxide 

Lime carbonate 

Magnesia carbonate . . . . , 
Phosphoric acid (p2 O5) . . 
Potash extracted by acids . . . 
Soda extracted by acids . . . 
Sand and insoluble silicates . 
Moisture, organic matters, etc. 



Total 



4.062 

2.126 

14. 900 

7.670 

.173 

.621 

1.082 

67 295 

2.172 



100 0(M) 



Potash in silicious residue 
Soda in siliceous residue 



1.410 
1.268^ 



(See No. 2142 in previous report for analysis of the lower 
portion of this bed.) 
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Graves County. 

Soils. 

No. 2660 — Virgin .Soil of hlack-jdck oak barren^ three miles^ 

noith-west of Mayfield. Taken to tJie depth of 10 inches. 

Growth: chi^y black-jack oak and smne i/onng red ociks. 

Collected by R. H. Loughridge. 

Dried soil of a grey -brown color. Clods friable. All passed 
through the coarse sieve.* Its siliceous residue, from digestion 
in acids, all passed through the fine sieve, f 

No. 2661 — Subsoil of the next preceding. Taken from 6 to- 
12 inches deep. Collected by R. H. Loughridge. 
Dried subsoil of a grey-buflf color. Clods comparatively 
firm. All passed through the coarse sieve. Its siliceousoresi- 
due, from digestion in acids, all passed through the tine sieve. 

composition of these graves county soils. 

(Calculated Dried at 212^ F.) 



Nuiulrer in Report. 



Orfi^anic and volatile matters 

Alumina and manganese oxide 

Iron peroxide 

Lime carbonate 

Magnesia . 

Phosphoric acid (Pj O,) 

Pota^ extracted by acids 

Soda extracted by acids . . 

Water expelled at 380-400° F 

Sand and insoluble silicates 

Total 

HygroBoopic moisture 

Potash in siliceous residue 

Soda in siliceous residue .• 

Character of the soil < 



2G60 



2.630 

2.636 

1.766 

.096 

.150 

.064 

.149 

not est. 

.096 

91.295 



99.510 



0.915 
1.732 
1 461 



virgm 
surface. 



2661 



2.187 

3.511 

2.484 

.147 

.236 

.049 

.110 

.089 

1.156^ 

89.813 



99.731 



0.575 

1.827 

.870 



subsoil. 



These may be characterized as light soils, containing moder- 
ate, or small proportions of organic matters, lime and phos- 
phoric acid, with an average amount of potash Manures* 
would be required to keep up fertility. 

* With 64 meshes to the centimeter square, 
t With 1600 meshes to the centimeter square. 



42 chemical keport. 

Graves County, 

Clays. 

No. 2662 — Arenaceous Clay {from decomposing chert ?). 

Railroad cut^ 3 rwiUs north of Boaz station. Qualemary. 

Collected by R. H. Loiighridge. 

Lump of the hardness of chalk, of a fine granular texture ; 
light-brownish-grey color. A ix)rtion of a small, whitish, 
rounded chert i)ebble in the sample. Somewhat plastic, very 
difficult to fuse before the blow-pipe. 

No. 2663-— Clay, 3 miles west of LinnmUe. Lagrange Ter- 
tiary group. Collected by R. H. Loughridge. 
Dried clay of a light-brownish-grey color. Fine textured. 

Infusible before' the blow-pipe. 

No. 2664- Whitish Pipe-clay. Smdh of Guilt HiU. Rail 
road ciit^ 3 miles saidh of Wirtgo, Teitiary. Collected by 
R. H, Loughridge. 
Dried clay of a light-brownish-grey color ; nearly white. Of 

very difficult fusion before the blow- pipe. 

No. 2666— Clay. Boaz Station. Collected by R. H. Lough- 
ridge- 

Dried clay, nearly white (ligh^ brownish-grey). Fine tex- 
tured. Very difficult to fuse before the blow-pipe. 

No. 2686— Clay from HouoarcPs pottery^ at Bell City. Col- 
lated by R. H. Loughridge. 
Dried clay, nearly white (of a light-brownish-grey coloi), 

with some ferruginous stains. Fine textured. Infusible be- 

iore the blow-pipe. 



0H£A1IGAL REPORT. 



43 



COMPOSITION OF THESB GRAVES COUNTY CLAYS. 

(Air Dried.) 



Number in Report, 



Silica . . . . 
Alumina . . 
Iron peroxide 
Lime . . . . 



Magnesia 



Potash . 
Soda . . 
Water, etc. 



Total 



fine sand 



2G62 


2668 


2664 


2665 


2666 


70.780 


62.680 


76.120 


61.920 


56.980 


14.740 


25.880 


15.960 


80.060 


32.160 


1.640 


2.900 


1.420 


.300 


2 160 


trace. 


trace. 


trace. 


trace. 


trace. 


.389 


.319 


.317 


1 .064 


.209 


1.440 


1.147 


1.351 


[ 1.602 


.838 


.117 


.928 


.245 


.239 


.111 


4.894 


6.146 


5.687 


6.815 


7.642 


100.000 


100.000 


100.000 


100.000 


100.000 


2 400 


not est. 


not est. 


not est. 


16.44 



The arenaceous clay, No. 2662, contains enough alumina 
to make it plastic enough for the manufacture of good fire- 
brick, etc. No. 2664 has an analogous composition, and had, 
probably, the same origin. The other clays are quite plastic, 
very refractory, and good for the manufacture of light-colored 
or white pottery- ware, fire-brick, etc., and terra-cotta. 

Haklan County. 

Coals. 

No. 2667 — Coal. Sixty -three inches. Dale Bledsoe's^ Reuben 
Branch of Beech Fork of Middle Fork of Kentucky river. 
Collected by G. M. Hodge. 
A somewhat weathered sample. Has no apparent pyrites. 

No. 2668 — Coal (sample 4). Three and a quarter miles above 
the movih of Clover Lick creek of Boor Fork of Cumberland 
river. OiUcrop sample from the exposure in the bed of the 
creek. Forty -one inches thick. A semni 1V> to 100 feet below 
sample 3. Collected by R. C. B. Thruston. 
A slightly weathered sample. 

No. 2669 — Coal. Six feet five indies thick. Bight bank of 
Looney creek^ about 2 miles above the moxdh. Collected by 
T. H. Morgan, August 24, 1885. 
A much weathered sample, containing a few pieces of bright 

hard coal. 
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>fo 2670- Coal <m the land of E. Dickson^ on Tantrough 
Branch of Poor Fork of Cumberlaiid river^ 20 miles from 
Mount Pleasant, Coal No. 1. ? Collected by R. C. B. 
Thruston. 
A much weathered sample. 

No. 2671 — Coal a quarter of a mile up Tyrey's Branch of 
Clover Lick creek (3 miles above its mouth) of Poor Fork 
of Cumberland river. Collected by R. C. B. Thruston. The 
coal shows, across Tyrey's Branch, 41 inches thick. 
A weathered sample of the outcrop. 

No. 2672 — Coal in Fickle' s Cove qf Looney creeks on J. Jen- 
kins'* land. Coal 6 feet 4 inches thick. 
A weathered samjUe. 

No. 2673— Coal. Rigid hank of Looney" s creek^ about 2 miles 
above the mouiJi, Coal 4 feet thick. Collected by T. H, Mor- 
^n, August 24th, 1885. 
A much weathered sample. 

No. 2674 — Coal (sample No. 6). Oarner's Hollow^ 16 miles 
abom the moxdh of Poor Fork of Cumberland river. Cannel 
coal 42 inches^ on land of John L. Cornett^ beneath cannel 
shale. Collected by R. C. B. Thruston. 

No. 2676 — Coal (sample No. 6). Thirty -six inches thick. 
Garnefs Spring^ 15 miles above the mouth of Poor Fork, 
One hundred and forty feet above black limestone, 
A much weathered and dirty sample. (Dust was sifted out 

before analyzing.) 

No. 2676— Coal (sample No. 7). Head of Island Branch of 
Poor Fork of Cumberland river ^ 16 miles from Mownt 
Pleasant; 180 feet above bhick limestone. Coal 61 incites 
thicks on land ef John L, Cornett, Collected by R. C. B. 
Tliruston. 
A much weathered sample. The dust was sifted out before 

analyzing. 

No. 2677 — Coal (sample No. 9). Head of Island Branch of 
Poor Fork of Cumberland river. Soft coal below sample 8, 
23 i?tc7ies thick. Collected by R. C. B. Thruston. 
Somewliat weathered. The sample contained some slaty 

pieces, which were retained when it was analyzed. 
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4^ CHEMICAL RKPORT. 

No. 2074 contmns so mnch ash materiaL 3^J9 per cent., as 
to caav it to lie unprofitable for transportation or the mann- 
fBciure of coke. The int>fitable use of its 61.1 per cent, of 
comboiftible materials could only be made near the bed. No. 
2(967 also contains more than a good avera^ of ash. Several 
of these coals, especially those with little ash and snlphnr, 
would make good coke. No. 2669, which gives only 3 jier 
cent, of ash, presents the apparent anomaly of yielding a 
friable coke. This can only be explained by the fact that 
it was a much weathered sample. Verj' i)n>bably the coal^ 
deeper in the bed where it has not been altered by the 
atmospheric agencies, will be found to give a spongy coke, 
like its neighboring coal in this schedule, No. 2668, which it 
resembles in composition. 

Harlan County Coals, Etc. — Continued. 

No. 2678— Coal (sample 10), from near the rrumlh of Island 
Branch of Poor Fork of Cumberland river. 16 miles from 
the Court-house of Harlan counly. Coal 36 inches^ vnlh 
two thin partings of flJbrons coal. Land of John L. Cor- 
nett. Collected by R. C. B. Thruston. 
A slightly weathered sample, containing some slaty pieces. 

Part of it is bright fat coal. 

No. 2679 — Coal (sample 13). Oeorge Thimefs hanJc^ 1 mile 
above Mount Pleasant^ in Big Black Mountain^ on Clover 
Fork of Cumberland river. Coal 48 incites. No parting. 
Collected by R. C. B. Thruston. 

A bright pitch-black coal, fracture generally cuboidal and 
irregular. Very little fibrous coal apparent, but some gran- 
ular pyrites. 

No. 2680— Coal (sample 14). Mr. Silas Woodson Kelly's, 
YocurrCs creek. Clover Fork of Cimiberland river. Sample 
from 2 seams, 22 and 17 inclies thick severally^ separated 
by 8 inches qf shale. Loioer 17-inch layer is very liard 
and rich. Collected by R. C. B. Thruston. 
Apjmrently a pretty good, firm splint coal, not much fibrous 

coal between the laminse, and no apj)arent pyrites. 



CHEMICAL REPORT. 47 

No. 2681 — Bituminous Shale (sample 16). STiarp^B creek 
of TocuwHs creek of Clover Fork of Gwmberlavjd river. 
Lomd qf John Farley, Shale 16 inches thicks above coal 96 
inches thick. Collected by R. C. B. Tliruston. 

No. 2682— Coal (sample No. 16). Twenty-five Inchss qf the 
bed above described. Collected by R. C. B. Thruston. 
A bright pitch-black coal, breaking generally irregular cuboi- 

dal. Very little fibrous coal and no pyrites apparent in the 

sample. 

No. 2683— Coal (sample 17). Righi Hand Fork qf YoamCs 

creek of Olaver Fork of Cumberland river. Land qf WrigJU 

Winn. Collected by R. C. B Thruston. Coal 31i inches 

in all, with a clay parting. 

Portions breaking somewhat irregularly; pitch-black, with 

shining surfaces. Other portions dull black, breaking in 

irregular laminae, with but little fibrous coal between them, 

and no apparent pyrites. 

No. 2684 — Coal (sample 18). Turkey-pen Branch qf Poor 
Forky 14 miles above Harlan Courthouse, Land qf Jojia- 
than Cornett. Coal 39 incites thick. Collected by R. C. B. 
Thruston. Sample from the lower 39-inch seam. 
A somewhat weathered sample of what api)ears to be a splint 
coal, much of the sample in a powdered condition. Some 
fibrous coal and softer, brighter lumps in the sample. 

No. 2685 — Coal (sample 19). On Isaac Creeches land an Mud 
Lick Fork of Seagr eaves creek of Clover Fork qf Cumber- 
land river. Collected by R, C. B. Thruston. Sample from 
the 23, 11 and 5-inch seams, which are parted by thin shale 
layers. 
A pitch-black coal, breaking generally into irregular laminae 

with shining surfaces. Some pieces more dull. Some bright 

scales of pyrites and fibrous coal apparent. 

No. 2686— Coal (sample 20). Child's creek of Clover Fork of 
Cumberland river. Collected by R. C. B. Thruston. Sample 
of 40 inches of the 44-inch seam near the bottom of the bed» 
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le from the oatciop, badly weathered. The bed has 
-a mil root and is opened at the side of a bridle path. 

No. 2687— Coal (sample 21). Child's creek qt Cloter Fork 
of (Jumberland river. Tliree hundred fed below sample 20. 
Collected by B. C. B. Thmston. Sample from the 21, & 
and 11-inch seams. One shale parting. Sandstone roof. 
A hard splint coal, dull black, with but little fibrous coal 

and no apparent pyrites. 

No. 2688— Coal (sample 22). (hi Buck Brarwh cf Child s 
creek qf denser Fork. Sample includes all the 3 seams of 
the bed, 10, 13 and 11 inches severally, which are parted by 
thin layers of shale. Collected by B. C. B. Thmston. 
Generally splint coal. Bat little fibrous coal and no pyrites 
apparent. Some fermginoos incrustation. Portions break- 
ing irregularly, with pitch-black, irregular surfaces. 
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The bitaminous shale, No. 2681, with its 47.48 per cent, of 
ash, yet contains 61.48 per cent, of combustible matters, vol- 
atile and fixed, including 6.436 per cent, of sulphur. It would 
not bear the cost of distant transportation, nor could it well 
be used for fuel for most manufacturing purposes, yet it may 
find profitable application in the close vicinity of the bed. 

Several of these coals above described are very good coking 
coals, especially those which leave but little ash and contain 
a small proportion of sulphur. Coal No. 2686, which con- 
tained so much moisture— 6.18 per cent., and left only a pul- 
verulent coke — ^being a much weathered sample, may be found 
a good coking coal deeper in the bed, where it has been pro- 
tected from the atmospheric agencies. 

Harlan County Coali»— Continued. 

No. 2689— Coal (sample 23). Bv/ik Branch of ChiUPs creek 
qf Clover Fork. Three hurvS/red and twenty -five feet above 
sample 22. Collected by R C. B. Thmston. Sample from 
all the coals of the bed. 

A mixed sample. Some splint coal, with fibrous coal be- 
tween the laminae, but no api)arent pyrites; other portions, 
breaking irregularly, with pitch-black, shining surfaces. 

No, 2600— Coal (sample 24). Baily HoUoto qf Clover Fork^ 

20^ miles above Mount Pleasant; 136 feet above drainage. 

Collected by R. C. B. Thmston. 

Sample from 36 and 8-inch layers. The 36-inch coal is a fat 
coking coal, with four bands of fibrous coal. The 8-inch coal 
below is harder, with some little splint coal. 

The bed has five several seams of coal, in all 66 inches, sepa- 
rated by five layers of shale, in all 41 inches. With sand- 
stone roof. 

No. 2691— Coal (sample 26). Head qf Child? s creek of Clove ^^ 
Forky within 20 yards qf the State line^ 360 feet above sam- 
ple 20. Sample from the upper 24-inoA coal. 
The bed contains four seams of coal, separated by three lay- 
ers of shale, with a conglomerate sandstone roof. 
The sample seems to have been weathered. 
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No. 2692— Coal (sample 26), qf the 24'inch splint coal in the 
bed described under the next preceding number. Collected 
by R. C. B. Thruston. 

Contains some fibrous coal, but no apparent pyrites. Some 
pieces break irregularly, with bright shining, pitch-black, irreg- 
ular surfaces. 

No. 2693— Coal (sample 27). Near head of Child? s creek of 
C loner ForJc^ ^Sf^feet beUm sample 26. {The same as sample 
20 {No. 2686), but from a better opening. This sample not 
as much weathered as that.) 

Mostly splint coal, showing but little fibrous coal and no 
apparent pyrites. Some portions softer coal, breaking some- 
what irregular, with bright irregular pitch-black surfaces. 

No. 2694r— Coal (sample 28). Right-hand Fork of Breeding 
Creek of Clover Fork. Collected by R, C. B. Thruston. 
(Splint coal 6 iuches, shop coal 26 inches. ) 
Generally hard, dull-black, breakins: into irregular laminae 

with but little fibrous coal, and no apparent pyrites. 

No. 2695 — Coal (sample 29). Three feet six inches. Elkaner 
Winn. Branch of Closer Fork. The upper 15 inches is 
splirU coal^ showing some pyrites and fibrous coal. The 
rest is a fai coaly with more pyrites^ som>etimes in quantity 
together. Collected by R. C. B, Thruston. 
Gfenerally a pure-looking coal, mostly breaking with bright 

irregular surfaces, pitch-black. Some portions more dull, 

breaking into laminae, with fibrous coal between. Some bright 

pyrites apparent. 

No. 2696— Coal (sample 90). Low Oap Branch of Child's 
creek of Clover Forky 16 feet above sample 20. Sample from 
the 16 and 3'inch layers in the bed. {So-called shop coal.) 
Collected by R. C. B. Thruston. 
The bed shows six layers of coal, alternating with seams 

of shale. Sandstone roof. 

No. 2697— Coal (sample 31, page 20). Head of Laurel Fork 
qf Seagreaves creek of Clover Fork. Thoo hundred feet above 
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fossUiferous limestone. Sample from the upper 70-inch 

layer. Collected by R. C. B. Thraston. 

The bed, with soil roof, has its 70-inch upper layer separated 
by 26 inches of shale from a lower 6-inch coal seam. Mostly 
splint coal badly weathered, with some clay intermixed. 

No. 2698— Coal (sample 31, page 13). Law-gap Branch of 
Child^s creek of Clover Fork of Cumberland river. Fifteen 
feet above sample 20. Sample from the 36-incA seam. Splint 
coal. Collected by R. C. B. Thraston. 
Bed with five seams of coal, separated by four layers of 

shale, etc. Sandstone roof. Sample shows but little fibrous 

coal and no pyrites. 

No. 2699— Coal. Oreen Jones\ rvear mouth qfMartirCs Fork. 
Bed contains two seams of coal, 49^ and 13 inches severally. 
A pure-looking pitch-black coal, breaking irregularly cuboidai 
with irregular shining surfaces. A very little bright pyrites, 
^t'no fibrous coal apparent. 
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All of these coals are good, and most of them very good, 
they containing generally bnt small proportions of ash and 
snlphnr. The best of them are Nos. 2099, 2694, 2691, 2697, 
2690, 2696, 2693 and 2692, arranged in the order of their ash 
percentage. 

The relative ash percentage, however, does not always show 
their exact comparative valne as fnel, as may be seen in the 
following table : 



Number. 


1 
Ash Percentage. 


Volatile Combus- 
tible Matters. 


Fixed Carbon. 


ToUl Combusti- 
ble Matters. 


2699 


2.40 


86.72 


60.20 


96.92 


2694 


2.90 


37.84 


67.70 


96.04 


2691 


8.60 


38.00 


68.90 


91.90 


2697 


4.20 


86.10 


66.60 


92.70 


2690 


4.40 


31.94 


61.20 


93.14 


2696 


4.40 


37.10 


66.70 


98.80 


2698 


6.84 


36.80 


66.86 


92.66 


2992 


6.86 


38.60 


68.04 


91.64 



No. 2692 contains the largest proiK)rtion of snlphnr, viz.: 
1.426 x>^r cent., to be deducted from the total combustible 
matters ; but it also contains the largest proportion of volatile 
combustible matters, viz.: 38.60 per cent. 

Nos. 2696, 2689 and 2698, containing more ash materials than 
those above tabulated, yet are good fuels, containing large 
proportions of combustible matters, as shown below : 



Number. 


Ash Percentage. 


Volatile Combus- 
tible Matters. 


Fixed Carbon. 


Total Combusti- 
ble Matters. 


2696 
2689 
2698 


10.80 
9.40 
8.20 


86.00 
33.60 
34.14 


62.20 
66.20 
66.60 


87.20 
88.80 
89.64 



The weathered samples, with their large proportions of 
hygroscopic moisture, of course show smaller proportions of 
combustible matters than may be found in the same coals 
deeper in the bed. 

Harlan County Coals — Concluded. 
No. 2700 — Coal (sample 33). Seagreaves creek of Clover Fork. 
Sample from the whole 39 inches. Collected by R. C. B. 
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Tbruston. (Considerable pyrites and some fibrous coal low 

down in the series.) 

The sample contains some splint coal, but is mostly coal 
^hich breaks irregularly cuboidal, with shining, irregular sur- 
faces, having little or no pyrites or fibrous coal. (The upper 
3 inches of the bed is splint coal.) 

No. 2701 — Coal (sample 34). Seagreaves creek of Clover JPork 
of Cfumberland river^ 400 feet below fosHliferous limestone. 
Sample from the 39 inches^ the upper layer ^ 28 inches^ being 
of shop-coal; the lower 11 inxahes^ separated from this by 
6 inches qf indurated day^ is splint coal. Collected by R. 
C. B. Thruston. 
A badly weathered sample, showing some fibrous coal but 

no pyrites. 

No. 2702 — Coal (sample 36). Fugit creek qf Clo^oer Fork. 
Sample from the main 414nch layer of the bed The coal 
is mainly splint^ containing very little fibrous coal or py- 
rites. Collected by R. C. B. Thruston. 
A firm splint or block coal. Some pieces breaking irregu- 
larly with shining surfaces. 

No. 2708 — Coal (sample 36). Steep Hollow or Coal Branch of 
Clover Fork^ on land of John M. Smithy 16.82 miles above 
MouTit Pleasant. Sample from the ^-iTich cannel coal. 
Collected by R. C. B. Thruston. 
This layer is at the bottom of the bed. 

No. 2704— Coal (sample 37). White Oak Brarvch of YocnmCs 
creek of Closer Fork. Sample from the BO-inch layer j which 
is nearly all shop-coal and hard. Collected by R. C. B. 
Thruston. 
Seems to be generally a good firm splint or block coal. 

No. 2705 — Coal (sample 38). Sample from the 25-in^h layer, 
mainly rich shop-coal. Bottom of the same bed a^ the next 
preceding sample. Collected by R. C. B. Thruston. 
A good sample of firm semi-cannel or block coal. 

No. 2706— Coal (sample 39). Oraj/s Branch of Martinis 
Fork, 5 miles from Mount Pleasant. Sample from the 28 
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and ^R-inch layers. Fat coking ooal^ except 3 inches oj 
spUni coal at the bottom of the 26'inch layer. Collected by 
R. C. B. Throston. 

A badly weathered sample. The bed oontainfi four layers 
of coal separated by seams of shale. 

No. 2707^CoAL (sample 45). Frank's Branch of Yocwnis 
creek of Clyoer Fork Sample from the 48-tncA sea/m. Col- 
lected by R a B. Thmston. 
Some fibrous coal, bat no pyrites apparent A somewhat 

weathered sample. 

No. 2708— Coal. John L. CometCs^ Poor ForJc of Cwmber- 
land river. Average sample of coal sent for coking. By 
R. C. B. Thmston, January, 1886. 
A somewhat dnll-looking sample of splint coal, breaking 

into thin irr^;nlar lamin». Some fibrous coal between, but 

no apparent pyrites. 

No. 2709— Coal. Milton Bensley^s. WaUeris creek qf Cum- 
berland river. Average sample of the coal tested for coking. 
R C. B. Thruston. 

No. 2710 — Coal. 8. 8. Branson^ Chmer lAck creek of Poor 
Fork of Cumberland river. Average sample of coal tested 
for coking. R. C. B. Thruston. 
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Several of these coals, especially those which give small pro- 
portions of ash, would yield very good coke, and even those 
with the largest percentage of ash material would be very good 
fuel for all ordinary purposes. Galcolating their proportions 
of combostible materials, according to the method used in the 
table next preceding the above, even No. 2708, with its 12.86 
per cent, of ash, contains 86.88 per cent, of combustible mat- 
ters, including its 0.848 per cent, of sulphur, and No. 2706, 
with its 9.70 per cent, of ash, contains 87.32 per cent, of com- 
bustible matters, including (0.602 per cent, of sulphur. This, 
as well as Nos. 2701 and 2709, are weathered samples, and No. 
2703 is a cannel coal, as is indicated by its large percentage of 
volatile combustible matters. 

The very best of these coals are Nos. 2707, 2709, 2702 and 
^00, arranged in the order of their ash percentage, the first 
havipg only 2.20 and the last-named 2.90 per cent. These con- 
tain from 96.36 in No. 2707 to 96.58 per cent, in No 2700 of 
total combustible matters. The others fall in between these 
two extremes. 

Harlan County Cokes. 

No. 2711— Coke (No. 11). Made of WaUen^s creek coal, Har- 
lan county^ Kerdueky. Forty-eight Tiour coke made at Quin- 
nimorU, West Virffinia, March 22 and 24, 1886. R. C. B. 
Thruston. 

No. 2712— (Coke No. 10). Made from coal of John L. Comett^ 
Island Branch of Poor Fork^ Harlan county. SermUy-two 
hour coke made at Quinnimontj West Virginia^ March 20-23, 
1886. R. C. B. Thruston. 

No. 2713— Coke (No. 9). Made from coal of 8. S. Branson, 
Clover Lick creek of Poor Fork^ of Cumberland river, Har- 
lan county. Seventy two hour coke, made at Quinnimonty 
West Virginia, March 20-23, 1886. R. C. B. Thruston. 

No. 2714 (No. 11). Made of WhaUen's creek coal, Harlan 
county. Seventy-two hour coke, made at Quinnimont, West 
Virginia, March 20-23, 1886. R. C. B. Thruston. 
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COMPOSITION OP THESE HARLAN COUNTY COKES. 

(Air Dried.) 



Number in Report 



Moisture, etc., expelled at red beat . . 

Pized carbon 

Ash 

Totals 

Percentage of sulphur 

Color of the ash < 

Hours of coking 



2711 


2712 


2718 


0.60 

98.10 

6.80 


1.84 
80.76 
17.90 


0.40 

98.60 

6.00 


100.00 


100.00 


100.00 


0.646 
brownish 

grey- 


0.648 
light grey. 


1.068 
light grey 
Drown. 


48 


72 


72 



2714 



0.90 

92.90 

6.20 



100.00 



0.868 
grey, 
brown. 



72 



With the exception of No. 2712, which contains too much 
rash material, these have the composition of very good cokes. 

Their degree of porosity, or their power to resist pressure, 
were not tested, but tkey all appear to be good firm, dense 
cokes. It is a fact, however, known to most manufactarers 
of coke, that its density or porosity depends somewhat on 
the pressure which is applied to it in the oven when in its 
soft condition in the act of coking. 

Hence, the lower portion of a bed of coke, which has been 
measurably coked by the heat of the oven before much weight 
of coal is applied, is generally more porous and spongy than 
that which is subsequently formed under the load of the full 
charge of coal. No doubt different coals, under similar con- 
ditions, will give cokes of very different degrees of density, 
and possibly, also, the length of time given to the process, 
and the mode of application of the heat, whether gradual or 
sudden, may affect the porosity and density of the coke. 

Hickman County. 

Clatb. 

No. 2715— Fire-Clay. Bluff above ColwmhuSj siaty-flve feet 
above low water. Below gravel. Collected by John R. 
Procter. 
A fine sandy clay, of a light grey color. Infusible before 

the blow-pipe. 
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COMPOSITION.— (Air Dried.) 



Silica .... 
Alamina. . . 
Iron peroxide 
Lime .... 
Mtgocsia . . 
Potash. . . . 

Sodft 

Water, etc. . 



Fine «and (per cent.) 



86.180 

10.200 

1.120 

trace. 

.064 

.954 

.146 

2.276 



100.000 



70.100 



This so-called clay owes its plastic properties to the state 
of very fine division of the large quantity of siliceous sand 
which it contains, its 10.260 per cent, of alumina being 
equivalent to only 26.920 per cent, of kaolin, the basis of 
true clay. 

It appears to be quite refractory in the fire, notwithstanding 
its nearly one per cent, of x>otash. No doubt it could find 
profitable applications: in the ceramic art; as a scouring ma- 
terial ; in glass manufacture ; or for fire-proof linings, etc. 

No. 2716 (a). Bed Ochreous Clat. Bdow gravel. Colum- 

hu8 Blvff. Collected by John R. Procter. 

Of a dull pink color. Calcines of a purplish-brown color. 
Quite plastic. Washed in water, it yielded 36.69 per cent, 
of fine sand. 

It owes its color to hydrated peroxide of iron, like the 
ochres described under Ballard and Calloway counties, Nos. 
2672 and 2661 (which see). It could no doubt be used as a 
cheap pigment (after washing it), either in its raw state or 
after calcination, or applied in terra-cotta works. 

Jefferson County Soil. 

No. 2716— Soil (Surface). Collected by George Crum from 
a farm near Louisville. Characterized as a mucky soil, 
which fails to produce crops. Api)ears to belong to the 
Devonian black shale formation. The sample was sent ta 
Prof. M. A. Scovell, Director of Agricultural Experiment 
Station (No. 26), at the State College of Kentucky, for 
analysis. 
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When received in a bottle it was wet and plastic like clay, 
but it dried readily when exposed in a dry atmosphere. The 
dried soil is of dirty drab color. Clods friable. 

All passed through the coarse sieve except 6.7 per cent, 
of shot-iron ore. Dried at 212* F., it lost only 1.7 per cent, 
of hygroscopic moisture. 

COMPOSITION.— (Dried at 212« P.) 



Organic and volatile matters . . 

Alumina 

Iron perozid<v 

Carbonate of lime 

Magnesia 

Phosphoric acid (P, O^) . . . 
Potash extracted by acids . . . 
Soda extracted by acids .... 
Water expelled at 880* P . . . 
Pine sand and insoluble silicates 

Hygroscopic moisture 

Potash in the siliceous residue . 
Soda in the siliceous residue . . 



Per Cent. 



6.100 
10.624 

3.796 
.140 
.468 
.176 
.191 
.201 

1.000 
78.960 



100.686 



1.700 

1.866 

.229 



The chemical composition of this soil is such as character- 
izes productive soils generally, with the exception that the 
alumina is in large proportion, and the lime somewhat below 
a good average; but its physical condition, causing it to be 
quite plastic and adhesive when wet, and no doubt its local 
position, where it is subjected to an excess of water, are 
unfavorable to productiveness. 

Thorough draining to carry off the excess of water, and 
the free use of lime, would very probably make it productive. 

Johnson County. 

Coals. 

No. 2717 — Coal. Waller Flelchefs, Little Paint creek. Can- 
nel cocUj fr^m the upper twenty-two inches of the forty -three 
inch bed. Sample taken from the specimen at the Escposi- 
tion.* By R. C. B. Thruston. Collected by G. M. Hodge. 

*At New Orleans. 
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A pore-looking cannel coal. No apparent pyrites or fibrous 
coal. 

No. 2718— Coal from same bed. Sample of the lower tweniy- 
one inches. Bituminous or spliTit coal. By R. C. B. 
Thruston. Collected by 6. M. Hodge. 
A very pure-looking coal. 

COMPOSITION OF THESE COALS.— (Air Dried.) 



Number in Report. 



Specific gravity 

Hygroscopic moisture. . . . 
Volatile combustible matters 
Coke 

Totals 

Total volatile matters. . . . 
Fixed carbon in tbe coke . . 
Ash 

ToUls 

Percentage of sulphur . . . 
Character of the coke. . . . 
Color of the ash 




271« 



1.276^ 



2.66^ 
39.94 
57.60 



100.00 



61.66 

40.74 

7.80 



100.00 



0.887 
dense, 
light buff. 



100.00 



42.60 

54.10 

3.40 



100.00 



1.080 
spongy, 
light buff. 



Both very good coals. The cannel coal is distingoished 
by its larger proportions of volatile combustible matters and 
ash, as well as by its lower specific gravity, notwithstanding 
its much larger ash percentage. 

Knott County Coals. 
No. 2719— Coal <m John Ambwrgy's land^ Wolf Run Branch 

of Arnburgy^s Branch of Carr Fork of Kentucky river. 

Sampled for analysis from the specimen at the New Orleans 

Exposition (1885) by R. C. B. Thruston." Collected by G. 

M. Hodge. The upper portion of the bed bituminous coal. 

Apparently a much weathered sample. Friable, and soiled 
with earthy matter, which will increase its moisture, etc. 

No 2720— Coal of the same hed^ etc.j the lower twenty -five 
inches. Cannel coal^ etc. 
A pure-looking cannel coal. 
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COMPOSITION OP THESE KNOTT COUNTY COALS. 

(Air Dried.) 



Number in Report. 



Specific gravity 

Hygroscopic moisture 

Volatile combustible matters 

Coke 

Totals . 

Total volatile matters 

Pized carbon in tbe coke . 

Ash 

Totals 

Percentage of sulphur 

Character of the coke < 

Color of the ash < 



2719 



0.598 
pulveru- 
lent, 
salmon 
colored. 



2720 



1.355 


1.206 


6.48 
29.78 
63.74 


0.72 
44.40 

54.88 


100.00 


100.00 


36.26 

60.64 

3.10 


45.12 

47.00 

7.88 


100.00 


100.00 



0.753 
dense. 

light buff. 



Very good coals, exemplifying the distinctive characters 
of cannel and bituminous coals, with this qualification, that 
the bituminous coal, having been much more altered by 
''weathering" than the cannel coal, contains much more 
hygroscopic moisture, and gives a pulverulent coke instead 
of a' spongy one, which it would no doubt yield if in the 
unweathered condition. Deeper in the bed, this layer of the 
coal would probably be found much better in quality. 



Knox County Coals.— Continued. 

No. 2721 — Coal. Noah Wiggins\ MgMing creek of Cvmber- 
land river. Average sample from the coal sent for coking. 
Collected by R. p, B. Thruston. 

A bright splint coal, breaking with irregular shining sur- 
faces. Some fibrous coal between the irregular laminae. 

No. 2722— Coal. Sandy Branch, near Flat lAck. A sample 
of the coal sent for coking. Collected two years ago. R. 
C. B. Thra3ton. 
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No. 2723— Coal. 0. P. Ehfs^ Flat Lick. Average sample 
of the coal collected two years ago. Collected by R. C. B. 
Thruston. 

No. 2724 — Coal. PursifvU seam^ near Flat Lick. Average 
sample of coat collected two years ago. R. C. B. Thruston. 

COMPOSITION OF THESE KNOX COUNTY COALS. 

(Air Dried.) 



Number in Report. 


2721 


2722 


2728 


2724 


Hygroscopic moisture 

Volatile combustible matters 

Coke 


1.20 
88.80 
60.00 


1.80 
86.60 
61.80 


2.00 
36.80 
62.70 


1.20 
36.08 
68.72 






Totals 


100.00 


100.00 


100.00 


100.00 






Total volatile matters 

Fixed carbon in the coke 

Ash 


40.00 

68.86 

1.14 


88.40 

68.12 

3.48 


87.80 

61.90 

0.80 


36.28 

68.92 

4.80 






Totals 


100.00 


100.00 


100.00 


100.00 






Percentage of sulphur 

Character of the coke '< 

Color of the ash | 


0.615 

spongy. 

dark sal- 
mon col'd. 


0.884 

spongy. 

It. brown 
grey. 


0.766 

dense. 

spongy. 

light 

brown. 


0.766 

light 

spongy. 

very light 

brown. 



These are all remarkably good coals, which would yield 
good cokes. The exceptional small ash percentage of No. 
2723 was verified by repetition with the same sample.. 



Knox County Cokes. 

No. 2725 — Coke from Noah Wiggins^ coal^ Fighting creek, 
Cumberland river. Seventy-two hours^ coke. Made at Quin- 
nimont, West Virginia. R. C. B. Thruston. 

No. 2726 — Coke from coal of Sandy Branchy near Flat lAck. 
A forty-eighi Tumr coke. Made at Quinnimont, West Vir- 
ginia. R. C. B. Thruston. 

No. 2727— Coke from O. P. Ely's coal. Flat Lick. Seventy- 
two hours' coke. Made at Quinnimont. R. C. B. Thruston. 
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No. 2728— Coke from coal of PursifuU seam^ near Flat 
lAcJc. Seventy- two hour coke. Made at Quinnimont. R. 
C. B. Thruston. 

COMPOSITION OP THESE KNOX COUNTY COKES. 

(Air Dried.) 



Number in Report. 



Moisture, etc. 
Fixed carbon 
Ash 



Totals 



Percentage of sulphur 
'Color of the ash . . . 



{ 



2726 



0.90 

96.90 

8.20 



100.00 



0.646 

reddish 
brown. 



2726 



2727 



0.40 

98.70 

6.90 



0.60 

96.00 

8.60 



100.00 



0.478 
brownish 
grey. 



100.00 



0.217 
brown. 



2728 



0.90 

90.70 

8.40 



* 



100.00 



0.646 

brownish 
grey. 



These are all remarkably good cokes, so far as chemical 
composition can determine. 



Laurel County Coals. 

No. 2729 — Cannel Coal of Frederick Wiedmer^ one mile from 
LoTidon^ Laurel county. Sample brought to the laboratory 
by John R. Procter. 
Somewhat laminated. Portions resembling bituminous shale. 

Showing some minute specks of mica. 

No. 2730— Coal of the Pitman Goal Company^ Pittsburg^ 
Laurel county. Sarnple from the coal selected two years 
ago for coking. By R. C, B. Thruston. 

OSOL. BUR.— 6. 
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00MF06IT10N OF THB8B LAUBBL OOUNTY 00AL8. 

(Air Dried.) 



Number in Report 



Hygroscopic moisture. . . . 
Volatile combustible matters 
Coke 



Totals, 



Total volatile matters . . 
Fixed carbon in the coke 
Ash 



Totals. 



Percentage of sulphur 
Character of the coke. 



Color of the ash, 



{ 



2729 



0.60 
31.66 
67.74 



100.00 



2780 



2.5e 
8i.56 
62.88 



100.00 



82.26 
45.24 
22.50 



100.00 






not e»i. 

dense, 
dark pur- 
plish-i^rey. 



37.12 

59.58 

8.80 



100.00* 



0.895 
spongy. 

light grey. 



No. 2730 is a very good, rich coal, well suited for the man- 
nfacture of coke, as the report below demonstrates. 

No. 2729 may answer well for fuel in its own vicinity, but 
its high ash percentage might preclude distant transportation. 

No. 2730a — Coke of the Pitman Coal Company's coal {No, 
2730). Seventy-two hour coke. Made at Quinnimont West 
Virginia, March 20-27, 1886. R. C. B. Thruston. 

COMPOSITION. (Air Dried.) 



Moisture, etc., expelled at red heat 

Fixed carhon 

Brownish-grey ash 



Percentage of sulphur, 



0.60 
6.90 



100.00 



0.61& 



This appears to be a very good coke. Much of the sulphur 
of the coal was burnt out in coking. 

Lawrence County. 

PXTROLBUM. 

No. 2781 — Petroleum from the F. F. well, on Blain creek, 
land of the Vinson Oil Company^ Lawrence county. Sample 
sent by John R. Procter. (Received January 9, 1885.) 
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A thick petroleum, of the consistence of molasses; of a 
brown color, from admixture of earthy matters, colored with 
iron ];)erozide and water, of which some separates on stand- 
ing. It is an emulsion of dense petroleum with water con- 
taining earthy matters, colored with ferric oxide. 

It wad submitted to fractional distillation with following 
results: 

Kerosene oil (so^alled) ^^.Sl {^I^fi^- gig^^jty^^^^^ 

Mineral sperm oil (so-called) . . . . 2.18|^J^?^^K^i^y» -^^J filing Pomt 
Lubricating oil (so-called) 1.46|®I^jgj|J^^S^*y' ^^^ e«M boiling 

Water 31.81 

Denser oils and sediment 50.26 

100.00 

The distillation was not completed because of the breaking 
of the flask and the limited quantity of the sample. 

No. 2732— Petroleum from Lower Laurel weU, §20 to 330 
feet deep. Yields about 100 gallons per day. Well No. 1, 
on Lower Laurel creeJc^ abovi ,1 mile from the rruyuih of 
the creek. Sample sent to Prof. Crandall by W. R. M, 
Broas, of Ashland, November 1 5, 1885. 

A brownish-black, rather thick fluid, of specific gravity 
0.853, containing very little water. 

It was submitted to distillation in an iron retort until 91.4 
per cent, had passed over. This, called the first distillate^ 
was submitted to fractional distillation, with resalts stated 
below, under the head second distillation. The residue in 
the iron retort, of specific gravity 0.860, is noted there as 
No. 7, or first distillate. 

This first distiUaie^ submitted to second distillation^ gave 
the following products: 

Specific 
gravity. 
No. 1. Distilling below 266" F. . . . = to 11.2 p. c. of the crude petroleum == 0.724 
No. 2. Distilling from 266*» to 820** P. = to 5.1 p. c. of the crude petroleum = 0.756 
No. 8. Distilling from 820° to 428® P.= to 14.4 p. c. of the crude petroleum = 0.786 
No. 4. Distilling from 428** to 518° P.= to 18.8 p. c. of the crude petroleum = 0.817 
No. 6. Distilling from 618" to 608° P. = to 10.8 p. c. of the crude petroleum = 0.840 
No. 6. Distilling from above 608° F. = to 15.7 p. c. of the crude petroleum = 0.856 
No. 7. Produr t of the first distillation ' 

in iron retort . = to 19,6 p. c. of the crude petroleum = 0.860 

Coke 3.8 

Oas, water and loss 6.1 

100.0 
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These products would fall nearly under the following com 
tnercial heads, viz: 

Vo. 1. Mostly Gafloline and Naphtha. 
No. 2. A. Naphtha. 
No. 8. Kerosene, or so-called coal-oil. 
No. 4. Mineral sperm oil 
No. 6. Fine lubricating oil; spindle oil. 

Nos. 6 and 7. ParaiBne oils, from which heavy lubricating oils and solid paraffin e 
may be obtained. 

Leslie County. 

Coals. 

No. 2733— Coal. McCUllan SchdTs. Bed 73 inches thick. 
Upper DovMe Branch of Oreasy creek. Collected by G. 
M. Hodge. 

A weathered and somewhat soiled sample of what seems 
to be a good coal. 

No. 2734— Coal. NichdUiB ScheWs. Bed 64 inches thick. 
Upper Double Brwnch of Oredsy creek. Collected by G. 
M. Hodge. 
Seems to be a splint coal. Sample somewhat weathered. 

^ome little fibrous coal, but no pyrites apparent. 

No. 2736 — Coal. Bed 44 inches thick. Lewis* Branch of 
Oreasy creek. The lower 7 inches was not sampled. Col- 
lected by G. M. Hodge. 
A somewhat weathered sample of what seems to be a good 

splint coal. 

No. 2736— Coal. Bed 83 inches thick. Head of Pa^e Trace, 
White Oak creek. Sample from the lower 63 inches. Col- 
lected by G. M. Hodge. 
A weathered sample of what seems to be a good splint coal. 

No. 2737— Coal. Bed 69 ivxihes thick. William Sisemore's, 
Rockhotcse creek. The bottom 6 inches not sampled. Col- 
lected by G. M. Hodge. 

A pure-looking, firm coal, generally breaking irregularly, 
with irregular shining surfaces. A portion with lamellar 
fracture, and some fibrous coal ; no pyrites apparent. 
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No. 2738 — Coal. Jesse Morgan^ s. Sixty -five incTies thick. 

On Middle Fork. Collected by Qt. M. Hodge. 

Reisembles the next preceding. Seems to have more splint 
coal. 

No. 2739— Cannbl Coal. Jerry LedingtorCs. Thirty-eight 
inches thick. Beech Fork^ rnouth of Oldham Branch. Col- 
lected by G. M. Hodge. 

No. 2740 — Coal. Sixty- one inches thick. Wesley McFad- 
derCs. Big creek. Red Bird creek. Collected by G. M. 
Hodge. 
No pyrites apparent, and but little fibrous coal. 

No. 2741— Coal. Bed 67 inches thick. Richxird CoUins\ 
HaVs Fork. Big creek. Red Bird creek. Collected by 
G. M. Hodge. 
No apparent pyrites, and but little fibrous coal. 

No. 2742 — Coal. Bed 63 inches thick. Aspefs Bariky Middle 
Fork of Kentucky river ^ two miles below Hyden. Collected 
by G. M. Hodge. 
Some fibrous coal between the laminae, but no apparent 

pyrites. 

No. 2743 — Coal. Bed 46 inches thick. Silas Nanlz^s^ Old- 
house Branchy Beech Fork^ Middle Fork of Kerducky river .^ 
Collected by G* M. Hodfi:e. 

Seems to be somev^hat weathered. Ferruginous incrusta- 
tion on some pieces. Some fibrous coal apparent, but na 
pyrites. 
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Except Nos. 2741, 2736 and 2742, these Leslie county coals 
•contain more than a good average proportion of ash material, 
these three, the best of all, giving, severally, only 4.00, 5.66 
and 6 20 j>eT cent, of ash ; contain, severally, 94.60, 92.62 and 
^2.00 per cent, of total combustible matters, including small 
proportions of sulphur. The ash proportion in the other eight 
<;oals varies from 8 per cent, in No. 2740 up to 16 per cent, 
in No. 2743. By adding together the volatile combustible 
matters and fixed carbon in the coke, it will be seen that the 
total combustible matters in these eight coals varies from 
81.00 in No. 2736. to 90.40 per cent, in No. 2740. So that the 
worst of all contains 81 per cent, of combustible matters, 
including 0.433 per cent, of sulphur. It may be stated, how- 
-ever, that the sample of this particular coal was from the 
very much weathered outcrop of the bed, and contained as 
much as 9.40 per cent, of moisture, and that this, as well as 
the other coals which had been weathered, will be found much 
better taken deeper in the bed. 

It will be noticed that those coals which have the greatest 
proportions ot ash materials have also the largest percentage 
of sulphur, generally speaking. The cannel coal No. 2789 
is to be distinguished by its largest proportion of volatile 
•combustible matters. Coals with large proportions of ash 
material are not available for the manufacture of good coke ; 
but cannel coals, although containing large proportions of ash 
materials, may yet be available in gas manufacture because 
of their large proportions of volatile combustible matters. 

Letghbb County. 

Coals. 

No. 2744— Coal. Jiight Hand Branch of RigM Hand Fork 
of OoUier'*8 creeks 4 miles above Us moiUh. Tido hundred 
and sixty feet above a liraesUme. Forty-oTie inches qf coal 
on 2 inches of cannel shale. Collected by R. C. B Thruston. 
A badly weathered outcrop sample; a somewhat mixed 

splint coal. 

No. 2745— Coal. Wilson Lewis\ Rolands Branch of Poor 
Fork of Cumberland river. Average sample collected for 
coking. By R C. B. Thruston. 
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COMPOSITION OP THESE LETCH £B COUNTY COALS. 

(Air Dried.) 



Number in Beport. 



Hydroscopic moisture 

Volatile combustible matters 

Coke 

Totals 

Total volatile matters • • • 

Fixed carbon in the coke 

Ash 

Totels 

Percentage of Bulpnur 

Character of the coke i 

Color of the ash • • < 



2744 



0.492 

dense 
friable. 
It. salmon- 
colored. 



2746 



2.40 
82.60 
66.00 


1.40' 
88.40 
66.20 


100.00 


100.00 


86.00 

62.44 

2.66 


84.8a 

69.08 

6.12 


100.00 


100.00 



1.42& 
spongy. 

light grey. 



Both good coals. The weathered sample does not probably 
represent the entire character of the coal deeper in the bed, 
where it would contain less hygroscopic moisture and more 
sulphur. The analysis of the coke made from coal No. 2746 
is given below. 

No. 2746— Coke (No. 22). IfYom Wilson Lewis' coal (No. 
2745), BolancPs Branch of Poor Fork. Seventy -two Jiour 
coke. Made at Quinnimont, West Virginia. R. C. B. 
Thruston. 



COMPOSITION. (Air Dried.) 



Moisture expelled at red heat 

Fixed carbon 

Light grey-brown ash. . . . 



Percentage of sulphur 



0.70 
89.80 
10.00 



100.00 



0.86$ 



The i)ercentage of ash is somewhat above good average,, 
but not excessive. 
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Mabshall County. 

Soils. 

No. 2747— ViBGiN Soil qf Crawfish Flais qf Tennessee River 
Valley J 2 miles belmo the mouth qf Jonathan creek. Sample 
taken to t?ie depth qf 8 inches Cfrowth : hick(yry and red 
and post oaks and sa^sqfras. Collected by R. H. Lough- 
ridge. 

Dried soil in friable clods of a dirty light grey-baff color, 
with dark iafiltrations. The coarse sieve* separated from it 
about 8.2 per cent, of fine shot-iron ore. Its siliceous residue, 
from digestion in acids, all i)assed through the fine sievef 
except 0.16 per cent, of fine hyaline sand. 

No. 2748— Subsoil of the next preceding soil, etc. 

Color somewhat lighter than that. Clods firmer. All passed 
through the coarse sieve except about 3.9 per cent, of shot- 
iron ore. Its siliceous residue passed through the fine sieve^ 
except 3.15 per cent, of fine white sand. 

No. 2749— ViBGiN Soil from bottom land of East Fork of 

Clark's river, near Benton. Sample taken 10 inches deep. 

Orowth: mostly white oak. Soil: craysfishy. Collected by^ 

R. H. Loughridge. 

The dried soil, in friable clods, is of a dark buff -grey color. 
The coarse sieve separated from it about 5.8 per cent, of shot- 
iron ore. Its siliceous residue left 3.725 per cent, of fine white 
sand on the fine sieve. 

No. 2750— ViBGiN Soil of Post Oak Flats of ClarVs river, 
north of Stringtown. Sample taken to the depth of 12 
inches. Crawfishy in character. Orowth : post oak chi^y. 
The coarse sieve removed from it about 4 per cent, of shot- 
iron ore. Its siliceous residue left 1.06 per cent, of fine white 
sand on the fine sieve. 

No. 2751— ViBGiN Soil. Dark sandy loam from low ridge 
of Tennessee River Valley, 2 miles below the mouth of 
Jonathan creek. Sa/mple taken to the depth of 12 inches. 

^Coarse sieve has 64 meshes to the centimeter square. 
' tFme sieve has 1600 meshes to the centimeter square. 
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Orowth: white aTid Spanish oaks and dogwood. Collected 

by B. H. Loughridge. 

Dried soil in moderately firm clods of a light grey -brown 
color. All passed through the coarse sieve except about 0.4 
per cent, of shot-iron ore. The fine sieve separated from its 
siliceous residue 1.5 per cent, of fine white sand. 

No. 2752— Virgin, Crawfishy or Gtlady Soil of Tennessee 
VaZlej/y 1 mile north of Calvert OUy. Sample taJcen to the 
depth of 10 inches. Collected by R. H. Loaghridge. 
Dried soil, in pretty firm clods, of a grey-buflf color. All 
passed through the coarse sieve except small fragments of 
sassafras roots and a little shot-iron ore. The fine sieve re- 
moved from its siliceous residue 1.825 per cent, of fine white 
sand. 

No. 2753 — Virgin Loam Soil of Urn ridge of Tennessee River 
VoMey^ 1 mile north of Birmingham. Sample taken to the 
depth of 12 inches. Orowth : oak and sassafras. Collected 
by R. H. Loughridge. 

Dried soil, in moderately firm clods, of a light grey-brown 

•color. All passed through the coarse sieve except a small 

angular fragment of red ]asj)er and a few grains of shot-iron 

ore. Only a feW grains of fine sand were separated from the 

siliceous residue by the fine sieve. 

No. 2754 — Platwood Virgin Soil, four miles sotUh-west of 
Benton, on th£ Harvey road. Sample taken to the depth 
of 8 inches. Orowth: red and white oaks, hickory and 
sassafras. Collected by R. H. Loughridge. 
Dried soil, with friable clods, of a light grey-brovra color. 
All passed through the coarse sieve except a very small quan- 
tity of shot-iron ore and vegetable debris. Insoluble silicates 
-all passed through the fine sieve. 

No. 2755 — Subsoil of the next preceding. Sample taJcen ai 
the depth of from 8 to 14 inches. Collected by R. H. 
Loughridge. 
Dried soil in moderately firm clods, of a light grey-brown 

color. All passed through the coarse sieve. Its siliceous 

residue all passed through the fine sieve. 
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No. 2756 — White Silty Soil. Middle Fork of Cla/rKs river. 

QtuUernary. Collected by R. H. Loughridge. 

Dried soil of a light grey-buff color. All passed throagh 
the coarse sieve except about 0.44 per cent, of shot-iron ore 
and ferruginous sandstone. The fine sieve separated only a 
very small quantity of fine white sand from its siliceous 
residue. 

No. 2757— Bottom Soil of West Fork of ClarVs river ^ near 
Brewefs old mill. Sample taken to the depth of 10 inches. 
Orowth: exclusively heech. Rich yelUyw loam soil. Col- 
lected by R. H. Loughridge. 

Dried soil of a grey-brown color. Clods moderately firm. 
All passed through the coarse sieve except a very small quan- 
tity of shot-iron ore. 
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All of these Marshall county soils are very deficient in lime 
•except No. 2757, which contains only 0.146 per cent., which 
may be considered rather below a good average proportion 
They would no doubt all be benefited by top-dressings of 
lime. Several of them only gave mere traces of this essential 
element of vegetable food. 

Potash is deficient in Nos. 2747, 2749 and 2765, but is in 
quantity above a good average in Nos. 2748, 2760 and 2752, 
and in good average proportions in the rest of the soils. 

Phosphoric acid is somewhat below average proportions in 

Nos. 2753 and 2757, and very deficient in Nos. 2754 and 2755. 
All these deficiencies could be supplied by the application 
of appropriate commercial fertilizers or otherwise, and then 
even the worst of these soils could be made and kept fertile,* 
with good husbandry, if they are sufficiently drained ; they 
being all light and porous, made up of very finely divided 
•earthy materials, without any coarse sand or gravel. 

No. 2758— White Sand. Cretaceous. North hank of Clark's 
rioer, 2 miles north of Benton^ Marshall county. Collected 
by R. H. Loughridge. 

A fine-grained sand ; white, with a slight tinge of yellowish. 
'Contains small mica specks. It all passed through the coarse 
sieve. Its insoluble residue, after digestion in acids, is mostly 
fine white hyaline quartz sand, containing some small mica 
-scales. 

COMPOSITION OP THIS MAB8HA.LL COUNTY SAND. 

(Calculated Dried at 212^ F.) 



Organic and volatile matters. 
Alumina, iron oxide, etc. . . 

liime carbonate 

Magnesia 

Phosphoric acid fP^ Oj). . . 
Potash extracted by acids . . 
:Soda extracted bv acids . . . 
Water expelled at 400° F. . . 
Sand, etc 



Hygroscopic moisture . 
Potash in siliceous residue 
Soda irw siliceous residue . 



0.896 
.823 
a trace. 
.017 
.098 
.189 



.051 
98.989 



100.0^7 



0.050 
.001 
.001 



This sand might be made useful in glass-making and in 
tempering tough clays for refractory pottery or fire-bricks. 
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Marshall County. 

Clayb. 

No. 2759— Clay. BurradeW s. Mve miles north of Benton. 

Collected by R H. Loughridge. 

Dried clay of a light grey color. Sandy. Infusible before 
the blow-pipe. Calcines hard. Washed in water, left 70.33 
per cent, of fine whitish sand, containing small mica scales. 

No. 2760— Clay from Or ay's place^ .near Scale, MarsTiaU 

county. Collected by R. H. Loughridge. 

A whitish clay, with a little yellow ochre in spots and 
layers. Before the blow-pipe it fused light colored. Contains 
no sand. 

No. 2761 — Ash-colored Earth from a cistern on the old 
Winter* s place, 8 miles south-east of Olive Post-office. (Of 
what value is it ?) Collected by R. H. Loughridge. 
Nearly white. Infusible before the blow-pipe. Calcines 

white and hard. Washed in water, left about 33.7 per cent. 

of light grey sand. 

No. 2762— Clay. Banks of Tenriessee river, at Highland, 
Geological position. Port Hudson. Collected by R. H. 
Loaghridge. 

Of a light grey-brown color. Contains some small blue 
specks (iron phosphide), scantily diffused. Fuses before the 
blow-pipe. A similar clay, with blue particles of iron phos- 
phide (Vivianite), is described under McCracken county, No. 
2781, which gave decided reaction of phosphoric acid. 

No. 2763— Pipe-Clay. /. T. PugKs place, 2 miles east of 
Palma, Tertiary forTnation. Collected by R. H. Lough- 
ridge. 

Of very light brownish-grey color. Contains minute mica 
specks. Before the blow- pipe it fuses with great difllculty. 

No. 2764— Decomposing White Chert of siliceous Subcar- 
honiferous liTnestone, 4 miles west of Birmingham, on Mrs. 
Lou. Stone^s place. Collected by R. H. Loughridge. 
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COMPOSITION OP THESE MARSHALL COUNTY CLAYS. 

(Air Dried.) 



Number in Report. 



Silica . . . . 
Alumina . . . 
Iron peroxide 

Lime 

Magnesia . . . 
Potash . . . . 

Soda 

Water, etc.. . 

Totels .. . 
Sand 



2759 


2760 


84.580 


52.580 


10.660 


81 .070 


.330 


1.510 


.187 


.187 


.101 


.245 


.964 


1.775 


.292 


.318 


2.956 


12.865 


100.000 


100.000 


70.380 






2761 



91.580 
5.980 
.220 
.045 
.055 
.094 
.082 
1.994 



loo.oop 



38.700 



2762 



2768 



60.980 

18.480 

7.600 

.780 

1.128 

2.264 

.627 

7.841 



100.000 



not est. 



62.920 

129.880 

trace. 

.209 
1.561 

.172 
5.256 



100.000 



not est. 



2764 



98.700 
8.580 

trace. 
.127 
.618 
.117 

1.858 



100.000 







These clays are all quite refractory, except No. 2762, which 
melts comparatively easy before the blow- pipe, and No. 2760, 
which fuses with difficulty. This latter clay would serve for 
the manufacture of white pottery ware. The first named could 
be used for colored terra-cotta, etc. No 2763 is quite a refrac- 
tory white clay, and Nos. 2761 and 2764, the latter designated 
as decomposing chert or homstone, and the former being of 
a similar ori^n probably, are both remarkable because of 
their very large proportions of silica, which is so very finely 
divided that they possess the plastic property of clay, and 
calcine hard. They could probably be utilized as scouring 
materials, in the form called Bath bricks, or otherwise. They 
are very refractory. They are more properly designated sili- 
ceous earths than clays. 

Martin County. 

Coals. 

No. 2766— Coal. Head of Scoff ordPs Lick Brarich of Rock- 
castle creeks on land of the Rockcastle Mining and Ijwmher 
Company, Sam/pled for anMysis hy R. C. B. Thruston 
from the section of the bed exhibited at the H'eto Orleans 
JSxposition. Collected by O. M. Hodge from above the 
264n^h parting. 
A somewhat weathered sample of pure-looking splint coal* 



80 



CHEMICAL REPORT. 



No. 2766— Coal from the same bed section. Collected by O, 
M. Hodge. Sampled from the part below the 'Scinch part- 
ing. By R. C. B. Thruston. 
Apparently more weathered than the preceding. Splint 

coal, showing fibrons coal, bnt no apparent pyrites, between 

its thin lamina. Much of the sample is in a pulvemlent 

condition. 

COMPOSITION OF THESE MARTIN COUNTY COALS. 

(Air Dried.) 



Number iii Report. 



Specific gravity 

Hygroscopic moisture 

YoUtile combustible matteri 

•Coke 

ToUU 

Total volatile matters 

Fixed carbon in tbe coke 

Ash 

ToUls 

Percentage of sulphur 

Character of the coke '. j 

Color of the ash 




2766 



1.451 



2.92 
f;4.98 
(>2.10 



2.62 
27.98 
69.40 



100.00 



I- 



37.90 

66.80 

6.80 



100.00 



0.681 
dense 
spongy, 
light buff. 



100.00 



80.60 
60.40 
19.00 



100.00 



0.736 
friable, 
light grey. 



The coal of the upper portion, with its 6.80 per cent, of 
:ash, contains 90.38 per cent, of combustible matters, including 
its sulphur, while that of the lower seam contains only 78.38 
per cent., with its 19 per cent, of ash. This latter coal would 
not bear long transportation. Both samples seem to show 
weathering, and it is probable that deeper in the bed the coal 
will be found to be somewhat purer. 



McCracken County 



Soils. 



Uo. 2767— Soil (virgin). Oak and Hickory Flailands. Albert 
Bradshaw' s land^ soulJi-west of Paducah. Sample taken to 
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the depth of 8 inches. Timber : white and red oaks, hickory y 
dogwood and sas8(tfras. Collected by R. H. Loughridge. 
Dried soil of a brownish-grey color. Clods friable. All 
passed through the coarse sieve* except a small quantity of 
vegetable debris. Its siliceous residue, from digestion in acids, 
all passed through the fine sievef except a very small quan- 
tity of very fine hyaline sand. 

No. 2768 — Subsoil of the next preceding. Sample iaJcen ai 
the depth of 8 to 15 inches. Collected by R. H. Loughridge. 
Dried subsoil of a lighter color than the surface soil, and 

more yellowish. Its small clods were firm. All passed through 

the coarse sieve except a small quantity of vegetable debris. 

Its siliceous residue passed through the fine sieve except 2.75 

per cent, of fine white quartz sand. 

No. 2769— Virgin Soil. Brown loam. New Hope Church, 

SoiUh'West corner of McOracken county. Sample taken to 

the depth of 6 inches. Tiinber : white and red oaks^ hickory^ 

dogwood and sassafras. Collected by R. H. Loughridge. 

Dried soil of a light grey-brown color. Clods friable. All 

passed the coarse sieve^ except a small portion of vegetable 

debris. Its siliceous residue, from digestion in acids, all passed 

through the fine sievef except a few small grains of hyaline 

quartz sand. 

No. 2770 — Subsoil of the next preceding. Taken ai the depth 
of from 6 to 12 inches. Collected by R. H. Loughridge. 
Dried subsoil of a grey-buflf color. Clods friable. All passed 

through the coarse sieve except a little shot-iron ore and a 

small quartz pebble. Its siliceous residue passed through the 

fine sieve. 

No. 2771— Virgin Soil of Red Oak Barrens^ 4 miles east of 
WoodmUe. Sample taken to the depth of 8 inches. Growth : 
red oaJcSy 10 to 15 feet high. Collected by R. H. Loughridge. 
Dried soil of a grey -brown color. Clods friable. All passed 

* Of 64 meshes to the centimeter square, 
t Of 1600 meshes to the centimeter squa e. 

OSOL. 8TTB.— 6. 
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through the coarse sieve. The fine sieve separated a small 
qaantity of fine hyaline quartz sand from its siliceous residue. 

No. 2772 — Subsoil cf the next preceding. Taken from 8 to 
12 inches deep. Collected by R. H. Loughridge. 

Dried subsoil of a brownish -buflf color. Lighter colored than 
the preceding. Clods friable. The coarse sieve removed from 
it 3.6 per cent of shot-iron ore. All its siliceous residue passed 
through the fine sieve except a few small grains of quartz sand. 

No. 2773 — ViROiN Soil of Post Oak Flatwoods^ 1 mile west 
of Paducah^ on Hinkleville road. Taken 10 inx)hes deep. 
Orowth: chiefly post oak^ a little red oak and hickory. 
Collected by R. H. Loughridge. 

No. 2774 — Subsoil of the next preceding. Sample taken from 
10 to 14 inches deep. Collected by R. H. Loughridge. 
Dried subsoil, yellowish-grey. Clods quite friable. The 

coarse sieve removed from it 3.1 per cent, of shot-iron ore. 

Its siliceous residue all passed through the fine sieve except 

a small quantity of fine white sand. 

No. 2775— Virgin Soil. Fine siUy a^h-colored soil of the 
Post Oak Flaiwoods^ near the county line^ north of Wood- 
ville. Sample taken to the depth of 8 inches. Orowth : post 
and red oaks. Collected by R. H. Loughridge. 

Dried soil of a light grey or ashy color. Clods friable. All 
passed through the coarse sieve except 7.1 per cent, of shot- 
iron ore. Its siliceous residue all passed through the fine sieve. 

No. 2776— Subsoil qf the next preceding. Taken 6 to 12 inches 
below the surface. Collected by R. H. Loughridge. 

Dried subsoil, very light grey. Its small clods are some- 
what firm. The coarse sieve separated from it 5.4 per cent, 
of shot-iron ore. Its siliceous residue all passed through the 
fine sieve except a few grains of fine sand. 
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No. 2767 contains an average proportion of oi^ganic and vola- 
tile matters, as well as grxxl percentages of the other essential 
elements, with the <me exception of magnesia. This is not 
likely, however, to prevent it from being a qnite fertile soil, 
if the physical conditions, drainage, etc., are favorable. All 
the others, except No. 2771, contain less than a good average 
of phosphoric acid. Nos. 2775 and 2776 are especially defi- 
cient in this essential ingredient. Phosphatic fertilizers would 
be beneficial to all these, and especially to the latter men- 
tioned soils. Lime is generally present in good average pro- 
portions, except in subsoils Nos. 2772 and 2774, and potash 
is in ample proportions in all. These soils are all composed 
of very finely divided materials, none of them containing any 
gravel or coarse sand. They ought all to be productive, with 
good management and economy of manures, if well drained, 
and the other physical conditions are favorable. 

MoCracken County Clays. 

No. 2777 — Clay. Mr. Jones\ 3 miUs south of Padvjcdh. 
Collected by R. H. Jx)ughridge. 

Dried clay of a light grey color. Fused with difficulty 
before the blow-pipe. Calcined white. 

No. 2778— Clay on John MitchelVs place^ 3 miles east cf 
Lovelacemlle, Collected by R. H. Loughridge. 

Dried clay of a light brownish-grey color. Fused grey 
before the blow pipe. 

No. 2779— Gypseous Clay from Mr, W. J. HougKs place, 
4 miles west of Paducah. Collected by R. H. Loughridge. 

Dried clay, nearly white, with ferruginous stains in spots. 
Contains a very small proi)ortion of sand. Fuses slightly 
Iwfore the blow-pipe. Calcines white. 

.No. 2780 — Blue Micaceous Clay. Tertiary; on Armstrong's 
place, 7 miles east qf Paducah. Collected by R. H. Lough 
ridge. 

Dried clay of a grey color. Contains minute specks of mica. 
Before the blow-pipe it fuses grey. 
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No. 2781 — Blue Micaceous Clay, charged with blue particles 
of Vimaniie. (See No. 2762 for a similar clay in Marshall 
county.) Collected by R. H. Loughridge. 

Darker colored than the preceding ; 56.60 per cent, of brown- 
ish sand, containing small mica scales, was washed out of it. 
The blue specks gave a marked reaction of phosphoric acid. 
Before the blow-pipe this clay fused grey. 

COMPOSITION OP these McCRACKEN COUNTY CLAYS. 

(Air Dried.) 



Number in Beport. 



Silica 

Alumina 

Iron peroxide 

Lime 

Magnesia 

Potash 

Soda 

Water, etc 

Totals. 

Sand I 



2777 



2778 



69.500 I 
24.960 I 

.720 , 

.326 ! 

.896 ; 
1.984 I 

.286 
11.879 



100.000 



not est. 



66.320 

22.930 

1.190 

.437 

.209 

1.107 

.470 

7.337 



2779 



100.000 



not (»st. 



67.580 

20.040 

.640 

1.748 

.168 

1.340 

.075 

8.624 



2780 



69.220 

17.640 

1.440 

.437 

.868 

2.462 

.472 

7.581 



100.000 



small pr(.>- 
portion. 



100.000 



60.680 



2781 



73.192 

16.640 

1.840 

.369 

.461 

1.969 

.641 

6.08S 



100.000 



66.600 



Nos. 2777 and 2779 are good plastic clays, suitable for the 
manufacture of white or whitish pottery ware. They are also 
quite refractory. Nos. 2778 and 2780, containing more iron 
peroxide, are rather less refractory, and calcine somewhat 
colored. 

The large proportions of line sand in Nos. 2780 and 2781 
somewhat diminishes their plasticity, and their considerable 
percentages of iron peroxide and potash renders them fusible 
at a high temperature. Possibly very fine sand exists in 
some of the others, not easily removed by washing. 

The Vivianite in No. 2781 is in too small quantity to make 
it available for phosphatic manure. No. 2778 contains some 
of its lime in the form of sulphate, but not in large propor- 
tion. 
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Oldham County. 

No. 2782— Mineral Water /roTw Anita Springs^ residence of 
Br, G, T. Berry ^ 1 mile from Lagrange. Flows from the 
cavernous layer of the Clinton Oroup of the Upper Silurian. 
Collected by W. M. Linney, September, 1885. 
The water is transparent, colorless and inodorous. On evap- 
oration it left 0.274 of a gramme of saline matters to the litre 
(about 1,000 grammes) of the water. These consist mainly of 
carbonates of lime and magnesia, sulphates of potash and soda, 
chloride of magnesium and silica. It is a pure weak saline 
water. 

Perry County Coals. 

No. 2783— Coal. Sixty one inches, John Fields'. Sampled 
hy John T, Froffitfrom the lower 36 inches. Collected by G. 
M. Hodge. 

A weathered sample of splint coal. Some fibrous coal be- 
tween the thin laminae, but no api^earance of pyrites. Some 
ferruginous incrustation. 

No. 2784— Cannel Coal. Ten inches (in the same bed 24 
inches of bituminous coal), 1 mile below Hush Branch, Mid 
die Fork Kentucky river. Collected by Gt. M. Hodge. 

A somewhat weathered sample. Ferruginous incrustation on 
some of the surfaces. 

No. 2785— Coal. Forty four inches. William Boling's, Rush 
Branch of Middle Fork of Kentucky river. Sample of the 
upper 20 inches. Collected by G. M. Hodge. 

A pure-looking coal. No apparent pyrites. Some little 
fibrous coal. 

No 2786 — Coal Sample of the lower 20 inches of the same 
bed as the above. Resembles thai coal, but is somewhat 
brighter. 

No. 2787 — Coal. Fifty -six inches, Abner CampbelVs. Fish 
Trap Branch of North Fork of Kentucky river. Collected 
by G. M. Hodge. 

Some portions dull, like cannel coal ; others bright. Some 
fibrous coal between the lamina^, but no apparent pyrites. 
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No. 2788 — Coal. Forty -five inches, Thomas J. JohnsoiCs^ 
E her sole Branch of Middle Fork of Kerducky river. Col- 
lected by G. M. Hodge. 
Apparently a splint coal, somewhat weathered. Some fibrous 

•coal between the laminae, but no apparent pyrites. 

No. 2789 — Coal. Fifty two inches. John Spencjsr^Sy Orape- 
vine creek. Sarwple of the lower 48 inches. Collected )»y 
G. M. Hodge. 

Generally dull black. Fibrous coal and some little granular 
pyrites between the laminae. Some portions of bright pitch- 
black. 

No. 2790 — Coal. Forty -eight incJies^ mouth of Guy^s creek. 
Middle Fork of Kentucky river. Sample of the upper 32 
inches. Collected by G. M. Hodge. 
Generally dull black splint coal. Some fine fibrous pyrites 

and fibrous coal. Portions shining pitch-black. 

No. 2791 — Coal. Forty inches. John Spencer, Orapevine 

creek. Collected by G. M. Hodge. 

A somewhat weathered sample of splint coal. 
No. 27i^2 — Coal. Thirty nine inches. Joseph CampheWs, 

mouth of Rock Lick Branch of North Fork of Kerducky 

river. Collected by G. M. Hodge. 

A weathered sample of splint coal. 

No. 2793— Coal. Thirty -nine inches. Alexander Comhs\ North 
Fork of Kentucky river, 5 miles below Hazard. Collected 
by G. M. Hodge. 
Apparently good splint or semi-bituminous coal. No ai)pa- 

rent pyrites. 

No. 2794 — Coal. Forty five inches. Samuel Whitaker'^s, Wil 

lard creek. Collected by G. M. Hodge 

Portions of the sample dull splint coal. Some fibrous coal 
between the laminse, but no apparent pyrites. Some pieces 
bright pitch-black. 

No. 2795 — Coal. Thirty six inches. Peter Oross\ Mine near 
the mouth of Squcbbble creek. Middle Fork of Kentucky ririer. 
Collected by G. M. Hodge. 

Generally pitch-black coal, breaking iiTegularly with irregu- 
lar shining surfaces. A few pieces dull and laminated. No 
pyrites apparent, and but very little fibrous coal. 
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Of these Perry county coals only one, No. 2784, is a cannel 
coal, characterized in its composition by its larger percentage of 
volatile combustible matters than in the other samples, which 
are mostly splint or semi-bituminous coals. This cannel coal 
gives also a larger proportion of ash than the other coals, viz : 
16.8 per cent.; yet the sum of its combustible materials is 
82.4 per cent. The purest of all these samples is No 2795, 
which gives only 3.1 per cent, of ash, and its total combustible 
matters amount to 95.0 per cent. As can be seen, several of 
these coals contain more than a good percentage of ash, which, 
however, will not prevent them from being valuable for all 
ordinary purposes, although not so available for making good 
coke as others which contain less earthy material. The sul- 
phur percentage in these coals is generally moderate. 

Pulaski County Coals. 

No. 2796— Coal. Barren Fork. The run of the mine. Sam- 
ple of the coal taken for coking two years ago. By R. C. B^ 
Thruston. 

No. 2797 — Coal of the Barren Fork Coal and Mining Com- 
pany. Nut coal. Average sample of the coal taken for 
coking two years ago. By R. C. B. Thruston 

composition of these PULASKI COUNTY COALS. 

(Air Dried.) 



Number in Report 



Hygroscopic moisture 

Volatile combustible matters 

Coke 

Totals 

Total volatile matters 

Fixed carbon in the coko 

Ash 

Totals 

Percentage of sulphur 

Character of the coke 

Color of the ash \ 



2796 



2.82 
32.48 
66.20 



2797 



2.12 
31.56 
66.32 



100.00 



100.00 



34.80 

69.10 

6.10 



33.68 
69.02 
7.30- 



100.00 



1.077 
sponcjy. 



100. WV 



1.879- 
.spontsv. 



1. 1 ^ yellowish- 

lieht trrev.i ^ 
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Pretty good coals, containing 91.58 and 90.68 per cent, of 
total combustible matters severally. The ash and snlphur 
percentages are somewhat above a very good average for 
coking purposes. 

Warren County. 

No. 2798 — Marl from near the bottom of the Saint Louis lime* 
stone beds, near Bowling Oreen^ about 100 feel above Barren 
river. Sample from the top^ middle and bottom of a ^foot 
bed. Average sample. Collected by M. H. Crump, Civil En- 
gineer, April 30, 1886. 

Of a light grey color, portions with ferruginous stains. 
Plastic with water. Powder of a light buflf color. Calcines 
nearly white, with a light reddish tint. 

COMPOSITION. (Air Dried.) 



Silica 

Alumina 

Iron peroxide 

Lime carbonate .... 
Magnesia carbonate. . . 
Phosphoric acid (P, O5) 

Potash 

Soda 

Moisture and loss. . . . 



28.780 

11.6S1 

2.960 

48.760 

6.320 

.249 

2.124 

not c«t. 

4.176 



100.000 



This marl would be beneficial as a top-dressing to light 
sandy soil which is deficient in lime. It could also be, no 
doubt, converted into water cement of the character of Port- 
land cement, by proper admixture with more lime and calci- 
nation. 

This marl may be said to contain a little more than 43 
per cent, of clay (exclusive of moisture), and nearly 44 per 
cent, of carbonate of lime. Good artificial Portland cement 
is said to be made, in England, etc., from a mixture of 21 
to 23 per cent, of clay, and 79 to 77 per cent, of chalk 
(which is nearly pure carbonate of lime). Ground limestone 
could be used, and the best proportions found by actual ex- 
periment. 

No. 2798 a— Mineral Water, from a bored well 602 feet 
deep; beginning about the middle of the St. Louis limp- 
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stone. Bored by Captain SmaUJiouse. Sample sent by M. 

A. Orump^ Civil Bngineer^ BovoUng Oreen. 

The water, contained in a stoneware jug, was turbid with a 
yellowish material. Smelt strongly of hydrogen sulphide and 
petroleum ; a little of the latter substance floating on it. 

Qualitatively eicamined, it was found to contain chlorides, 
sulphates and sulphides of magnesium, calcium, sodium, &c. 
Its total solid saline rnailers is 6.09 per cent., most of which 
is sodium chloride — common salt. A pretty strong saline sul- 
phur water 

Whitley County Coals. 

No. 2799— Coal. Possum Branch of Wolf creek. Collected 
by A. R. Crandall. Three feet of coal^ under a sandstone 
ledge ; on farm of Joseph Cox. 
A bright, pure-looking coal, showing very little fibrous coal, 

and no apparent pyrites. 

No. 2800 — Coal. Forks of Jellico creek. Jellico Creek Salt 

Works, at R. P. Crickmore^s. Upper H8 inches of the 

main coal. Sample collected by A. R. Crandall. 

A bright, pure-looking sample ; fracture generally shining 

and somewhat irregular. Some few thin scales of bright 

pyrites, but very little fibrous coal apparent. Contains a few 

pieces of lamellar structure and dull appearance. 

No. 2801— Coal. Bight Fork of BennetCs creek. Coal 48 
inches thick. Sample from the whole thickness^ without 
parting. 

A block coal or splint. Mostly bright, pure-looking coal, of 
irregular, shining fracture. A small portion more dull, and 
lamellar in structure. No pyrites or fibrous coal apparent. 

No. 2802 — Coal. Bight Fork of Patterson creek. Pleasant 
PaUey's coal. Fifty -two inches thick. Sample from the 
whole bed. Collected by A. R. Crandall. 
A pure-looking coal, breaking generally with irregular frac- 
ture and shining surfaces; some pieces showing "bird's-eye" 
fracture with satiny lustre. A small portion lamellated. 
Hardly any fibrous coal and no pyrites apparent. 



92 CHEMICAL REPORT. 

Xo. 2803 — Coal. Briar creek. W, Jones* coal^ 28 inches 
thick. Sample from the whole fa^e of the bed. Collected 
by A. R. Crandall. 

Appai-ently a pure splint or block coal. No pyrites, and but 
little ftbrous coal apparent. 

No. 2804 — Coal. Briar creek. Henry OreerCs coal^ 3 feet 
thick. Sample from the whole thickness, from 20 feet in 
the entry. Collected by A. R. Crandall. 

A pure-looking, piteh-black coal, breaking generally with 
shining, irregular surfaces. But little fibrous coal and no 
pyrites apparent. 

No. 2806— Coal. Briar creek. Richardson's coal^ 36 inches 
thick without parting. Average sample from the whole 
face. Collected by A. R. Crandall. 

Quite a pure-looking coal, of the character of the next pre- 
ceding. 

No. 2806 — Coal. Head of Little Patterson creek. M. A. 
Jones' coal. Average thickTiess, 3 feet without parting. 
Collected by A. R. Crandall. 

Quite a pure- looking, piteh-black coal, breaking with irregu- 
lar shining surfaces. Portions lamellated with some fibrous 
coal, but no apparent pyrites. 

No. 2807— Coal. TacketCs creek. Main coal. Terrel Silefs. 
Two miles from the mouth, and half a mile above Mr. 
Silefs house. Bed 41 inches thicks with a half inch part^ 
ing 16 inches from the bottom. Sample collected by A. R. 
Crandall. 

Resembles the preceding. 

No. 2808 — (/Oal. Mohan Station. Average sample of the 
upper 23 inches. (A parting of 6 inches.) Sample col- 
lected by A. R. Crandall. 
Coal resembles the preceding. 
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Most of these are remarkably pure coals, their ash percent- 
ages extending from 2.10 per cent, in No. 2804 up to 7.90 in 
No. 2808. This latter is exceptional, not only in its much 
greater ash proportion, but in the extraordinary amount of 
sulphur it contains, viz: 4.234 per cent. This must have been 
present in the sample as very fine granular iron pyrites, as 
was rendered probable by the large amount of iron contained 
in its ash. Its total combustible matters, including the sul- 
phur, is 89.9 per cent. 

No. 2804 contains 96 per cent, of combustible matters, with 
its 2. 1 per cent, of ash. 

The ash proportions vary, in the other samples, from 3.76 
down to 2.30 per cent These are all, except No. 2808, re- 
markably good, pure coals, and no doubt would make very 
good coke. As several of them are somewhat soft coals, ap- 
proaching so-called bituminous coals, their coke may be light 
and spongy unless made under pressure. 

Whitley County Coals — Continued. 

No. 2809— Coal. Mahan^s coal. MaharCs Staiion; eighteen 
inches below the parting. Average sample. Collected by 
A. R. Crandall. 
Resembles the next preceding. 

No. 2810 — Coal. W. M. MahanHs coal. MaharSs Staiion. 
Eighteen inches of the bottom; 13 inches of the topj vyith 
a 5'inch parting. Average sample of the whole bed. Col- 
lected by A. R. Crandall. 
A pure looking, pitch-black coal ; breaking with shining 

irregular surfaces. Very little fibrous coal, and no pyritea 

apparent. 

No. 2811— Coal. CaddelVs. Wo^f creek. Bed ^ inches thick^ 

with a slight parting. Sample from near the mdcrop. 

Collected by A. R. Crandall. 

A somewhat weathered sample of what appears to be a 
good coal. 

No. 2812— Coal. Thomas'' cannel coal. Head of Ltft Fork 
of Wolf creek. Splint coaZ^ with some cannel at the bot-- 
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torn. Thdenty-six inches near the outcrop. Sample collected 

by A. R. Crandall. 

A much wi ^hered sample. 

No. 2813— Coal. Lower 26 inches of the H. P. Orickmore 
coal. {Upper part previously sampled.) Collected by A. 
R. Crandall. 

A bright, pure- looking, pitch-black coal; breaking gener- 
ally with irregular shining surfaces. Very little fibrous coal, 
and no pyrites apparent. 

No. 2814— Coal. B. P. Shelby's. Upper 22 inches. Col- 
lected by A. R. Crandall. 
A pure-looking sample of what seems to be a splint coal. 

But little fibrous coal, and no pyrites apparent. 

No. 2815— Coal. Wagner Siler's. On Mud Greek. Forty 
inches thicky without parting. Average sample from the 
whole face of the bed. Collected by A. R. Crandall. 
A pure-looking coal ; generally breaking with irregular 

shining surfaces. Some portions lamellated, with some little 

fibrous coal, but no apparent pyrites between. 

No. 2816 — Coal. /. 8. Berry's. Jellico seam. Sample from 
coal collected two years ago for coking. By R. C. B. 
Thruston. 
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These are good, and some of them very good coals. The 
highest ash percentage — in No. 2811 — is 6.70. This approaches 
•cannel coal in composition, and contains 91.80 per cent, of 
combustible matters, including 2.768 per cent, of sulphnr, a 
large proportion of the latter. 

The lowest ash proportions in these coals is in Nos. 2813 
and 2815, being only 1.64 and 1.60 per cent, severally. 

No. 2813 contains 96.76 per cent, of combustible matters, 
including 1.721 per cent, of sulphur. 

No. 2816 contains 96.82 per cent, of combustible matters, 
including 0.670 per cent, of sulphur. 

No. 2816 contains 96.30 per cent, of combustible matters, 
including 0.629 per cent, of sulphur. 

No. 2810 contains 96.20 jper cent, of combustible matters, 
including 1.093 per cent, of sulphur. 

No. 2814 contains 94.42 per cent, of combustible matters, 
including 1.060 per cent, of sulphur. 

No. 2809 contains 93.00 per cent, of combustible matters, 
including 1.840 per cent, of sulphur. 

All of these six coals could no doubt be made available in 
the manufacture of coke. Those would, of course, be pre- 
ferred which contained the least sulphur and ash. An 
example of the coke made from one of these (No. 2816) is 
given below. 

No. 2817— Coke. (No. 14.) Of J, S, Berry's coal. Jellico 
series. Mve miles north of Williamsburg^ Whitley county. 
Seventy-two hours' coke. Made at Qainnimont, West Vir- 
ginia, March 20th-23d. R. C. B. Thruston. 

COMPOSITION.— (Air Dried). 



Moisture, etc., expelled at red heat 

Fixed carbon 

Light brownish-grey ash 



Percentage of sulphur 



1.50 

98.80 

6.20 



100 00 



0.882 



Comparing its sulphur percentage with that of the coal 
from which it was made, it will be seen that a large propor- 

QEOL. SUR. — 7. 
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tion of it was removed in the process of coking. This, no 
donbt, is the case with most coals; the quantity removed 
varying according to the condition or form of combination of 
the sulphur in the coal. 



APPENDIX. 



For comparison with Kentucky cokes and coking coals, a 
number of samples of both, of West Virginia, were collected 
by Mr. Thruston, the results of the analyses of which are 
given in the following pages: 

West Virginia Coals. 

No. 2818 — Coal. (Sample 11.) Three mUes above the rnoiUh 
of Preach^ creeks or Callahan creek^ of RoUing Fork of 
PoweWs river ^ Wise county. Sample of the 27 -inch cannel 
coal of the bed. Collected by R. C. B. Thruston. 
A dull-looking cannel coal. 

» 

No. 2819 — Coal. Quinnimonl Mines, Fayette county. Thicks 
ness of bed where sampled, 34 inches. Collected by R. C. 
B. Thruston. 

A bright, pure-looking coal. Fracture irregular, with shin- 
ing surfaces. No pyrites or fibrous coal apparent. 

No. 2820 — Coal. Fire creek, Fayette county. Collected by 
R. C. B. Thruston. 

No. 2821— Coal. Ston£ Cliff, Fayette county. Upper seamy 

above the conglomerate; bed 4 feet 3 inches to 5 feet. 

Sample from the 4 feet 3 inches. Collected by R. C. B. 

Thruston. 

A pure-looking, pitch black coal. Somewhat laminated. 
Fracture generally irregular, with shining surfaces. 
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No. 2822— Coal. J^ane Cliffy Fayette couTUy. Quinnimont 
seam. Coal 44 to 62 inches ; no parting. Sample from 
where it Toeasures 46 inches. Collected by R. C. B. Thrus- 
ton. 

No. 2823 — Coal. Sewell^ Fayette county. On top of the con- 
glomeraie. From 9i to ^ inches thick. Collected by R. 
C. B. Thurston. 
A pure-looking, soft coal. Irregular fracture, with shining 

surfaces. Fibrous coal, but no pyrites apparent. 

No. 2824 — Coal, ffawksnest^ Fayette county^ West Virginia. 

Sample excliisive of parting. Collected by R. C. B. Thrus- 

ton. 

A pure - looking, pitch-black coaL Fracture irregularly 
cuboidal, with shining surfaces. Some little fibrous coal ap- 
parent. 
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With the exception of No. 2818, which is a cfftoel coal, 
and No. 2824, these West Virginia coals are quif^-.'pemark- 
able because of their small proportions of volatile combustible 
matters, and generally small ash, as well as the very light 
or inflated cokes they leave when heated under the atmos;.^ 
pheric pressure only. They also present the singular {slqV\ 
that their cokes are of very difficult incineration. V"' 

West Virginia Cokes. 

No. 2825 — Coke. Forty-eight hours. Made at Quinnimont^ 
of Quinnimont coal. March 22d-24th, 1886. R. C. B. 
Thruston. 

No. 2826 — Coke. Of Hawksnest coaly Fayette county. Made 
in Solendorf Coppe overly at Quinnimont. Collected by R. 
C. B. Thruston. 

No. 2827— Coke. Forty-eight hours. Of Fire creek coal^ 
Fayette county. Made at Quinnimont. March 26th, 1886. 
Collected by R. C. B. Thruston. 

No. 2828— Coke. Forty-eight hours. Of Stone Cliff coaly 
Fayette county. Made at Quinnimont. Collected by R. C. 
B. Thruston. 

No. 2829— Coke. Forty eight hours. Of Stone Cliff coalj 
Fayette county. Made at Quinnimont. March 16th, 1886. 
Collected by R. C. B. Thruston. 

No. 2830— Coke. Seventy -two hours. Of Stone Cliff coaly 
Fayette county. Made at Quinnimxmt, Collected by R C. 
B. Thruston. 

No. 2831 — Coke. Forty-eight hours. Of Seuoell coal. Made 
at Quinnimont. Collected by R. C. B. Thruston. 

No. 2832— Coke. Seventy-two hours. Made of Sewell coaly 
ai Quinnimont. Collected by R. C. B. Thruston. 
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These are, generally, qaite good cokes, No. 2830 being the 
only one which presents ash and sulphur a little above good 
average proportions. 

The variation in the proportions of moisture is no doubt 
accidental. The purest of them all is No. 2829, containing 
96.40 per cent, of fixed carbon, and only 3.24 per cent, of 
ash, with 0.619 of sulphur. 

Bell County. 

Coals. 

No. 2833— Coal. (Sample 1.) On John R, Slusher^s land, 
Ltft Fork of SLraigM creek. Bell (umnty. Collected by R. 
C. B. Thruston, June 2d, 1886. 

A weathered sample, incrusted in part with ferruginous 
material. Sample from the upper two seams, 6 and 31 inches 
in thickness, severally, separated by 1 inch of shale. An- 
other seam of 5 inches of coal, separated from these two beds 
by 6 inches of shale, was not sampled. 

COMPOSITION— (Air Dried.) 

Per cent. Per cent. 

vJKr^mbrtltrn.aiteVs-. : 8rtS}Total volatile matter 88.60 

Dense spongy coke 61.50 Fixed carbon in the coke 66 80 

Brown ash 6.20 

100.00 

' 100.00 

Percentage of sulphur 1.161 



A good semi-bituminous coal, containing rather more vola- 
tile combustible matters than the very best coking coal. 

No. 2834 — Coal. (Sample 2.) James Greenes, on the divide 
between Brovmey's and Hansels creeks, Bell county. Col- 
lected by R. C. B. Thruston, July 13th, 1886. 
A pure-looking, pitch-black coal, generally of cuboidal 

structure; breaking with irregular, shining surfaces. Some 

portions somewhat lamellated, and of somewhat dull fracture. 

Very little fibrous coal, and no pyrites apparent. 
This sample is of the upper seam of 38 inches, separated, 

in this bed, by a 20-feet space, from the lower two seams of 

coal. 
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Kg. 3835— Coal. (Sample 12.) From James OreerCs lower 
harik. Sample from the 26 inch seam of coal lying 20 feet 
below the coal from which sample 2 (No. 2834) wa^ taken^ 
and separated from coal of sample 13 (No. 2836) by a 
2'inc7i parting of shale. Sample collected by R. C. B. 
Thrnston, September 24th, 1886. 
A pure - looking, pitch-black, hard coal, resembling the 

brighter, harder portions of the next preceding sample. 

No. 2836— Coal. (Sample 13.) Frcyra James OreerCs hank. 
Sample from the 21'inch seam lying under coal of sample 
12 (No. 2836), and separated from that by a 2-inch layer 
qf shale. Collected by R. C. B. Thruston, September 24th, 
1886. 

A bright, pitch-black, firm coal; structure cuboidal; break- 
ing with irregular, shining surfaces. No fibrous coal or 
pyrites apparent. 

COMPOSITION OP THeIsE COALS OP JAMES GREEN'S BANK. 

(Air Dried.) 



Number in Report. 



Hygroscopic moisture 

Volatile combustible matters .... 
Coke 

Totals 

Total volatile matters 

Pi zed carbon in the cohe 

Ash 

Totols 

Percentage of sulphur 

Character of the coke 

Color of the ash -< 




2886 



i.oa 

35 4a 

63 60 



100.00 



100 00 



100.00- 




1 068 
very dense. 

li(?ht 
grey-brown. 



33.40 

61 60 

5 00 



36.40 

61.70 

1.90* 



100 00 



0.574 
inflated. 



100. 00* 



0.629' 
inflated. 



bn>w„ish-gre.v.; "sllj-.^JS""* 



colored. 



These are remarkably good, pure coals, containing very 
small amounts of ash material, and small proportions of sul- 
phur, more especially the latter two described. They could 
no doubt be used for the manufacture of coke, although they 
contain rather more volatile combustible matters than the 
most profitable coking coals. 
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No. 2837— Coal. (Sample 3a.) Fifteen miles above FiTieville^ 
on Jlfuddy Branch of dear creek^ Bell couniy. Sample of 
the upper 34 inches of the bed. Collected by R. C. B. 
Thruston, July 16th, 1886. 
A somewhat weathered sample of splint, or semi-cannel 

coal. 

No. 2838 — Coal from lower part^ 43 inches in thickness^ of 
the same bed as the need preceding. Collected by R. C. B. 
Thruston, July 15th, 1886. 
A much soiled and weathered sample of cannel coal. 

COMPOSITION OF THESE TWO COALS.— (Air Dried.) 



Number in Report. 



Hyerometric moisture 

Yolatile combustible matters 

Coke 

Totals 

Total volatile matters 

Fixed carbon in the coke 

Ash 

Totals 

Percentage of sulphur 

Character of the coke 

Color of the ash \ 




2838 



1 00 
51.60 
47.40 



100.00 



62.60 

40.40 

7.00 



100 00 



0.684 
spongy, 
light grey- 
brown. 



0.739 
dense. 



brown. 



These are both very good coals of their kind, and no doubt, 
when mined deeper in the bed, would leave less ash than 
these weathered samples. The cannel coal is very rich in vol- 
atile combustible matters. The upper layer would no doubt 
furnish good coke. 

No. 2839 — Coal. (Sample 4.) On James BusseWs land^ on 
Cannon creek^ Bell county. Collected by R. C. B. Thruston, 
July 20th, 1886. Two seams of coal, 26 and 23 inches thick 
severally, separated by 17 inches of shale, lie under a shale 
roof, on a clay floor. 
A weathered and soiled samDle. 
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COMPOSITION.— (Air Dried.) 

fo^.lX"oSmbrt&att«; •.-.•. 3?:S}To««) volatile matter. 84.70 

, . , , , . AK ot\f Carbon in the coke 59.90 

Light spongy coke ^'^1 Gi«y-brown ash 5.40 



100.00 



100.00 



Percentage of sulphur 1.508 



This is a very good splint or semi-cannel coal, verging 
toward bituminoas coal, containing quite a moderate propor- 
tion of ash material, and but little more than the average 
percentage of sulphur. 

No. 2840 — Coal. (Sample 9.) Feelan Risnefs^ on Brovmej/s 
creeky Bell courUy. Sample collected by R. C. B. Thruston, 
September 22d, 1886. 
A weathered sample. 

Jfo. 2841 — Coal. (Sample 10.) From the same bed as the 
next precedi7ig sample, there being only a 1-inch parting 
of shaJe between them, 

COMPOSITION OF THESE TWO SAMPLES.-~(Air Dried.) 



NOmber in Report. 



-Hygroscopic moisture . 
Volatile combustible matters 
Coke 



Totals 



Total volatile matters 
Tixed carbon in the coke 
Ash 



Totals 



Percentage of sulphur 
Character of the coke 



2840 


2841 


5.40 
30.00 
64.60 


1.60 
47.40 
61.00 


100.00 


100.00 


8'). 40 

60.60 

4.10 


49.00 

47.70 

3.30 


100.00 


100.00 



{ 

'Color of the ash \ 



0.436 
pulveru- 
lent, 
d'k salmon 
colored. 



0.574 
pulveru- 
lent, 
dark 
brown. 



Both these samples had been somewhat altered by long 
weathering, the effects of which would be the reduction of the 
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volatile combustible matters and sulphur, with probably an 
increase of the ash x>^rcentage. The removal of the volatile 
ingredients caused the production of a pulverulent coke. 
Deeper in the bed, where the coal has not been altered by 
long weathering, the coke of No. 2840 would no doubt be 
flpongy coherent. No. 2841 has yet the large percentage of 
volatile combustible matters which characterizes the cannel 
•coals. 

No. 2842— Coal. (Sample 5.) Head of Middle Fork of Wil- 
liams' Brarwh of Yellow creek. Bell county. Collected by 
R. C. B. Thruston, July 24th, 1886. 

This sample is from four several seams, which are, respect- 
ively, beginning at the top, 17, 12, 11, and 25 inches thick, 
divided by shale partings, which are, severally, 7, 2, and 2 
inches thick. Another bed of coal, not included in the sam- 
ple, lies beneath, under a thicker shale parting. 

This mixed sample was generally pitch-black coal, of cu- 
boidal structure, breaking with shining, irregular surfaces, 
-containing very little coal of lamellar structure, very little 
fibrous coal, and no apparent pyrites. 

COMPOSITION —(Air Dried.) 

Per cent. Per cent. 

V^f.';?;:^t;Kbr™a«oVs- : : 33:^}T"t..voUti.on«tters 34.80 

Light .pongy coke .^ { SM"g~y-b~w„'':sh " ! ! ! ! i^ 

100.00 100.00 



Percentage of sulphur 0.876 



This sample has the comi)Osition of a good coking coal. 

No. 2843 — Coal. (Sample 6.) Land of J. M, Bobbins^ on 

Crane creek of Yellow creek. Bell county. Sample by R. 

C. B. Thruston, from tlie upper 36-incli seam of the bed, 

September 21st, 1886. 

A pure-looking, pitch-black coal ; structure mostly cuboidal. 
Fracture irregular, with shining surfaces. Very little fibrous 
coal, and no pyrites apparent. 

Jfo. 2844 — Coal. (Sami^le 7.) From the lower 23- inc7i seam 
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of the same bed as the next preceding sample^ separated 

from thai by a S-inch shale parting. 

A pure-looking, pitch-black coal; breaking with irregular, 
shining surfaces. Very little fibrous coal, and no pyrites 
apparent. 

COMPOSITION OF THESE COALS.— (Air Dried.) 



Number in Report. 



2848 



Hygroscopic moisture 

Yoiatile combustible matters 

Coko 

Totals 

Total volatile matters 

Fixed carbon in tbe coke 

Ash 

Totals 

Percentage of sulphur 

Character of the coke 

Color of the ash | 



2844 



1.40 
32.30 
66.30 


1.2a 
34.90 
63.90 


100.00 


100.00 


38.70 

63.50 

2,80 


36.10- 

62.10 

1.80 


100.00 


100.00 



0.670 
dense. 
It. brown- 
grey. 



0.629 
spongy, 
salmon- 
colored. 



Both these coals are remarkably pure and good, containing 
only very small proportions of ash material and sulphur. 
They would doubtless produce very good coke. 

No. 2845— Coal. (Sample 8.) IfYom John M. Marricle's^ 
bankj on Cubbog Branch of Brovmexf s creeks Bell county. 
Collected by R. C. B. Thruston, September 22d, 1886. 
Coal, 39 inches : the upper 3 inches of bone coal ; lowest 12 
inches, soft coal; gas coal, 24 inches, between. 
A pretty pure-looking sample, mainly of splint or semi- 
cannel coal. Portions breaking irregularly, with shining^ 
surfaces. But little fibrous coal or pyrites apparent. 

No. 2846— Coal. (Sample 11.) On Richard Risnefs land,, 
on Hansee's creeks Bell county. Collected by R. C. B. 
Thruston, September 24th, 1886. Sample from the two 
layers, severally 16 and 53 inches thick, separated by a 
1-inch shale parting, the roof being the soil. 
A much weathered sample. 
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No. 2847 — Coal. (Sample 14.) On Andrew Marricl^s land, 
on Cvbhog creek^ Bell county. Collected by R. C. B. Thrus- 
ton, October 6th, 1886. Sample from the two layers, 
severally 21 and 26 inches thick, separated by a 1-inch 
parting, with shale roof and clay floor. 
A weathered sample. 

No. 2848— Coal. (Sample 15.) On Slon^ Cool Branch of 
Brovmey*8 creek. Sample from the upper four layers, sev- 
erally of 23, 14, 2J, and 20 inches thickness, separated by 
thin shale partings; shale roof and clay floor. Another 
iinch coal and a b-inch shale parting lie beloto tliese above 
the floor. 
A weathered sample. ' 



No. 2849 — Coal. (Sample 16.) Near the liead of Browney*s 
creek. Bell county. Forty four inches^ includirig half an 
inch of shale 8 inches from the top. Collected by R. C. B. 
Thruston, October 11th, 1886. 
A firm, j)are-looking, pitch-black coal. Structure generally 

cuboidal. Fracture with irregular, shining surfaces. Little or 

no fibrous coal, and no pyrites apparent* 

OOMPOSITION OP THESE FIVK BELL COUNTY COALS.— (Air Dried.) 



Number in Keport. 



Uygrosoopic moisture . . 
VolHtile combustible mat'rs. 
Coke 

Totals 

Total volatile matters . . 
Fixed carbon in the coke . 
Ash 

Totals 



Per cent, of sulphur . 
CharacVsr of the coke 

Color of the ash . . 




2847 


2848 


2849 


4.10 
29.90 
66.00 


2.60 
33.20 
64.20 


1.40 
84.60 
64.00 


100 00 


100.00 


100.00 


34.00 

61.80 

4.20 


85 80 

59.60 

4.60 


86.00 

61.80 

2 20 



0.425 

I spongy. 

f liehtgrey 
\ brown. 



0.601 
pulveru- 
lent, 
salmon- 
colored. 



100.00 



0.789 

dense 

friable. 

d'k salmon 

colored. 



100.00 i 



100 00 



0.931 
dense 

spongy, 
light 

brown. 



0.821 

dense 

spongy. 

d'k salmon 

colored. 
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These are all very good coals. The samples, Nos. 2846^ 
2847, and 2848, show one of the effects of weathering in their 
large ijroportions of moisture. They all would give very good 
coke, their ash percentage being all below a good average^ 
No. 2849 giving an exceptionally low ash. 

Bell County Coals.— (Continued.) 

No. 2850— Coal. Oil Four-mile creek qf Cumberlarvd river^ 
Bell county. Geological position: Lower Sandy Branch 
seam. Bed 37 inches thick. Average sample collected by 
R. C. Ballard Thruston, July 1st, 1887. 
A very pure-looking, semi-cannel coal. No pyrites appa- 
rent in the sample. Breaking in laminae, generally with 
shining, irregular surfaces. Very little fibrous coal apparent. 

No. 2851 — Coal. (Sample 2.) One and a half miles up 
Four -mile creek of Cumberland river^ Bell county. Oeologi- 
cal position : 100 feet above Sand Branch coal. Collected 
July 1st, 1887, by R. C. B. Thruston. 
Apparently a weathered sample of splint coal. This bed 
has four seams of coal, 4 to 28 inches thick severally; sepa- 
rated by three shale partings, which are severally from 4 to 
17 inches thick. 

No. 2852— Coal. (Sample 3.) Four-mile creek of Cumber- 
land river. Oeological position: upper Sandy Branch 
seam. Collected by R. C. B. Thruston, July 1st, 1887. 
A weathered sample* of apparently splint coal*. 

No. 2853— Coal. (Sample 4.) Four -mile creek of Cumber- 
land river. Collected by R. C. B. Thruston, July 1st, 1887. 
The bed, 745 feet above drainage, has two seams of coal, 
severally 17 and 21 inches thick, separated by a 1-inch 
shale parting. 
Apparently a weathered sample of what seems to be a 

splint or semi-cannel coal. 

No. 2854 — Coal. (Sample 9.) On Shade Branch of Bennetts 
Fork of Yellow creek^ Bell county. Oeological position: 
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Hignite seam^ 775 feet dbone drainage. Collected by R. C. 

B. Thruston, July IBth, 1887. 

Coal generally breaking irregularly, with irregular, shining 
surfaces. Some portions imperfectly laminated. No pyrites 
apparent, and but very little fibrous coal. 

No. 2855 — Coal. (Sample 18.) Head of StewartTs Branchy 
one and a half miles from FinemlUy Bell county. Geologi- 
cal position : top of lower coal measures. Collected by R. 

C. B. Thruston, November 16th, 1887. 

The bed contains four seams of coal, severally from 3 to 
20J inches thick, separated by two half-inch shale partings. 
This sample is from the upper two seams. The uppermost 
seam is so badly weathered as to resemble earth rather than 
coal. 

JSTo. 2866 — Coal. (Sample 19.) Head of Steward's Branchy 
one and a half miles from Pineoilley Bell county. Oeologi- 
col position: top of lower coal measures. Sample from the 
lOJ and 3-inch seams. Same bed as preceding sample. 
Collected by R. C. B. Thruston, November 16th, 1887. 
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The so-called cannel coal, No. 2864, owes its dense structure 
to the large proportion of earthy matters which it contains, 
giving it a composition approximating that of bituminous 
shale. Nos. 2865 and 2866 also contain large proportions of 
ash material, and all three of these coals have quite large 
proportions of sulphur, more especially No. 2866. 

The four other coals, viz: those from Pour-mile creek, are 
remarkably pure, good coals, with ash percentages, severally, 
of from 3 to 8.20 per cent., and sulphur from 0.606 to 0.978 
per cent. These four coals would probably yield good coke, 
notwithstanding samples Nos. 2862 and 2863 gave a pulveru- 
lent coke in our analysis ; this fact being very probably owing 
to the weathered condition of the samples taken. The un- 
weathered coal, from the interior of the bed, would very 
likely give a good, firm coke. 

No. 2857 — Coal. Three-quarttrs of a mile above the movih of 
Kit Island Branch of Straight creeks six miles from Pine- 
ville. Bed 3 feet 9 inches thick. Geological position: 
Sandy Bran^Ji coal. Collected by R, C. B. Thruston, 
March 13th, 1888. 

A jet-black, pure-looking coal, breaking generaUy irregu- 
larly, with irregular, shining surfaces. No pyrites, and but 
little fibrous coal apparent. 

00MP0SITI0N.~Air Dried. 

Per cent. Per cent. 

V^KtmSSSr^atU.™ ; : 86:^}Tot.l vola«.e „,atte« 86.74 

Much Inflated coke _68^{ ^«^ 4'S^,"^»„'^X'' : [ : : "tZ 

Percentage of sulphur 1.222 



A remarkably good semi- cannel coal. 

No 2857a— LiMONiTE Iron Ore. (Sample No. 17.) On the 
north face of Pins Mountain^ three and a half miles 
east qf Pine^iUe^ Bell county Oriskany ore. Shows abcmt 
6 to 8 inches. Collected by R. C. B. Thruston, November 
16th, 1887. 

OXOL. HUB. — 8. 
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A dark-brown, irregularly cellular ore, mixed with some 
lighter brown ochreous ore. 

COMPOSITION.— Air Dried. 



Iron peroxide 

Alumina 

Lime and magnesia carbonates 

Phosphoric acid 

Siliceous residue 

Water and loss 



60.617^42.862 iron. 

5.72S 
traces. 
.259 
28.940 

9.561 



100.000 



Clinton County. 

Soils. 

No. 2868— Virgin Soil. HiU-side limestone soil. Long's 
Vineyard^ Cartwrighfs PosUoficey Clinton cmmty. Sam- 
ple taken to the depth of 10 inches. Forest growth: 
v>alnuty white oak^ sugar-tree^ and poplar. On St. Louis 
carboniferotis limestone formxdion. Collected by R. H. 
Loughridge. 

Soil friable, of a light, dirty, brownish-grey color. All 
passed through the coarse sieve,* except about 12.5 per cent, 
of small, irregular fragments of ferruginous sandstone or con- 
cretions. Its siliceous residue from digestion in acids all 
passed through the fine sieve, t except a very small propor- 
tion of fine white sand. 

No. 2869— Virgin Subsoil. Hill-side limestone subsoil. Loncfs 
Orchard^ Cartwright Post-office^ Clinton courUy. Sample 
taken at the depth between 10 and 13 inches. Collected by 
R. H. Loughridge. 

Slightly lighter-colored than the above surface soil; in 
pretty firm clods. All passed through the coarse sieve, ex- 
cept about 4 per cent, of irregular, small fragments of 
ferruginous sandstone or concretions. Its siliceous residue 
left only a small quantity of tine white sand on the fine sieve. 

No. 2860— Soil. Mountain sandy soil. SewelVs Mountain^ 

* The coarse sieve has about 64 meshes to the centimeter square, 
t The fine sieve has about 1600 meshes to the centimeter square. 
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of Poplar Mountain range^ near CartwrigMs Post-office^ 
Clmto7i county. Forest growth: chestnut^ chestnut oak^ 
black gum; some red and white oaks. Sample taken to the 
depth of 10 inches. Collected by R. H. Loughridge. Geo- 
logical position: on lower coal measures. 
Soil of a light buff- grey color; some friable clods. All 
passed through the coarse sieve, except one or two small 
fragments of ferruginous sandstone or concretions. Its sili- 
ceous residue all passed through the fine sieve, except about 
8.3 per cent, of fine w^hite sand. 

No. 2861 — Virgin Soil, from one mile west of CartwrighJPs 
Post-office. Taken to the depth of 12 inches. Forest grmoth : 
chestnuv and red oak. Said to he the poorest soil in Clin- 
ton county^ excepting thai of Poplar Mountain summit. 
Collected by R. H. Loughridge. 

Soil of a light, dirty, bufif-grey color ; contains some friable 
clods. All passed through the coarse sieve, except about 4 
per cent, of small fragments of ferruginous sandstone or con- 
cretions. Its siliceous residue left about 4.5 per cent, of fine 
white sand on the fine sieve. 

No. 2862— Red Under-clay, of the chestnut soil, from one 
mile west of CartwrigMs Post-office, CliiUon county. Sam- 
ple taken from 18 to 24 inches below the surface. Collected 
by R. H. Loughridge. 

Subsoil of a dull, orange-red color, in friable clods. When 
powdered, it is of a handsome orange tint. The coarse sieve 
removed from it about 8.9 per cent, of irregular small frag- 
ments of ferruginous sandstone. Its siliceous residue all 
passed through the fine sieve, except about 2.5 per cent, of 
fine white sand. 
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COMPOSITION OP THESE CLINTON COUNTY SOILS. 

(Calculated Dried at 21 2*" F.) 



Numbera in Report. 



Organic and volatile mat'rs 

Alumina ) 

4ron and manganese 0K*es / 
Lime carbonate .... 

Magnesia 

Phosphoric acid (P, O.i^) 
Potash extracted by acids 
Soda extracted by ncids 
Water expelled at 400° F 
Sand and insoluble silicates. 

ToUls 



Moisture expelled at 212^ F. 
Potash in siliceous residue . 
Soda in siliceous residue . 



Fine white sand 



Gravel and rock fragments. 



Character of the soil . 



2858 


2869 


2860 


2861 


8.611 


2.998 


2.985 


2.618 


6 767 


6.216 


4.248 


4.861 


.405 


.805 


.161 


.051 


.078 


.065 


.145 


.109 


.146 


.065 


.097 


.064 


.340 


.687 


.851 


.247 


.618 


.247 


.317 


.256 


.846 


.860 


.514 


.463 


87.366 


88.-706 


90.784 


91.928 


99.962 


99.988 


99.587 


100.087 


1.868 


1.625 


0.705 


0.700 


.894 


.497 


.417 


.422 


not est. 


.214 


not est. 


not est. 


small. 


small. 


8.800 


4.582 


12.600 


4.269 


2.861 


4.080 


virgin. 


V. subsoil. 


sandy. 


virgin. 



2862 



{ 



5.488 

7.836 

18.188 

trace. 

.240 

.267 

.231 

.077 

1.285 

71.047 



99.158 



2.625 
.171 
not est. 



2.567 



9.940 



under-clay. 



With the exception of Nos. 2858 and 2862, phosphoric acid 
is deficient in these soils, more especially in Nos. 2869 and 

2861. Carbonate of lime is quite deficient in Nos. 2861 and 

2862. Organic and volatile matters are very small in propor- 
tion in all, especially in Nos. 2850, 2860, and 2861, and are 
only in small proportions in Nos. 2858 and 2862. In the 
latter soil, very probably, combined water of the iron oxide, 
driven off at red heat, increases the small sum. Alumina and 
iron oxide are in very large proportions in 2862, more espec- 
ially the iron oxide, which gives to the soil its orange-red 
color. In 2860 and 2861 these ingredients are quite deficient. 
Potash was found in larger proportions in all than their gen 
«ral character and large proportions of sand and insoluble 
silicates seemed to warrant. These insoluble materials, it is 
seen, are quite large in all but No. 2862, more especially in 
Nos. 2860 and 2861. Such i^ndy soils can only be made 
permanently productive by a judicious use of appropriate 
fertilizers. 
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Harlan County. 

Coals. 

No. 2863— Coal. Head of LuncCs creeks aixmt 1400 feet above 
the river at Big Stone Gap^ Harlan county. Upper part of 
the bed 69 inches thick; lawer part 15 inches; separated by 
a \\'inch parting. Collected by A. R. Crandall, June 26th, 
1887. 

A pure-looking, pitch-black coal ; generally irregularly lam- 
inated, with some little tibrous coal between the laminae. 
Portions breaking irregularly, with shining, irregular surfaces. 
No pyrites apparent in the sample. 

No. 2864 — Cannel Coal. (Sample 6.) Eight miles from 
Mount Pleasant^ at the head of CaUeran's creek of Mar- 
tinis Forky Harlan county. Collected by R. C. B. Thruston, 
July, 1887. Sample from a 22-inch seam, in bed containing 
three seams, two of stone-coal, severally 18 and 6 inches 
thick, separated by a 2 inch shale parting; 120 feet above 
drainage. 
A dull, grey-black cannel coal; irregularly laminated. No 

fibrous coal or4)yrites apparent in sample. 

No. 2865— Coal. (Sample No. 7.) At head of Catteraris 
creek of Martinis Fork^ 155 feet above drainage; eight miles 
above Mount Pleasant, Harlan county. Collected by R. C. 
B. Thruston, July, 1887. 
A bright, pitch-black coal; fracture irregularly cuboidal 

and irregular, with shining surfaces. No pyrites or iibrous 

coal apparent. 

No. 2866 — Coal. (Sample No. 8.) On John Bell Branchy 
head of Catteran^s creek of Martinis Fork, nine miles from 
Mount Pleasant, Harlan county ; 365 feet above drainage. 
Collected by R. C. B. Thruston, July, 1887, from two lower 
seams in a bed containing five several seams of coal, sepa- 
rated by shale partings. 
Apparently a splint coal, somewhat weathered. Some little 

granular pyrites apparent in the sample. 

No. 2867— Coal. (Sample 11.) From near the head of Cat- 
teran^s creek of MartirCs Fork of Cumberland river , Harlan 
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county. Collected by R. C. B. Thraston, August 2d, 1887. 
Sample from three upper seams of a bed containing several 
seams, some of which are separated by shale partings. 
A very badly weathered sample. 

No. 2868— Coal. (Cannel?) (Sample 12.) From the Ixmer 
two seams of the same coal bed from which the next pre- 
ceding sample was taken. Seams severally 12 and 16 
inches thick^ separated by a din^h shale parting. Col- 
lected by R. C. B. Thruston, August 8th, 1887. 
Resembles a cannel coal. 

No. 2869— Coal. (Sample 13.) On Trace Branch of Clover 
creek of Cumberland river, Harlan county. Collected by 
R. C. B. Thruston, September 2d, 1887. 
Sample mostly in a much crumbled condition. 

No. 2870— Coal. (Sample 14.) On Slick Rock Branch of 
Clover Fork of Cumberland river. Collected by R. C. B. 
Thruston, September 3d, 1887. Sample from the three 
lower seams of a bed containing four or five seams, sepa- 
rated by thin shale partings. 
Sample much crumbled and somewhat weathered. 

No. 2871 — Coal. (Sample 21.) From near the mmUh of 
Terry^s Branch of Wallen's creek, Harlan county. Oeo- 
logical position : near the base of the lower coal measures. 
Collected by R. C. B. Thruston, November 17th, 1887. 
Received at laboratory January 26th, 1888. 
A pure-looking, jet-black coal, breaking generally irreg- 
ularly, with irregular, shining surfaces. No pyrites or fibrous 
coal apparent in the sample. Sample taken from the lowest 
seam, 23 inches thick, from a bed containing three different 
seams of coal. 

No. 2872— Coal. (Cannel?) (Sample 20.) From two upper 
seams of the same coal bed as the next preceding. Seams 
severally 8 and 13 inches thick. 

A dull-black coal, breaking imperfectly in laminae. Frac- 
ture sometimes very flat conchoidal. No pyrites or fibrous 
coal apparent in the sample. 
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The cannel coals. Nos. 2864 and 2872, are diminished in 
value by their 20.10 and 26.60 percentages of ash; otherwise 
they may be usefully employed as fuel. No. 2868 resembles 
a cannel coal, but gave only 37.30 per cent, of volatile com- 
bustible matters, and left a dense coke. Its ash is only 7.00 
per cent., which is small for cannel coals, but its sulphur is 
nearly 2 per cent. 

Nos. 2865, 2867, 2869, 2866, and 2871 are very good coals, 
their ash percentages being severally onlv 2.40, 3.80, 4.30, 6.70, 
and 2.30. 

The ash percentages of Nos. 2863, 2864, 2870, and 2872, are 
much larger, being severally 9.30, 20.10, 10.00, and 26.60 per 
cent. 

The weathered samples of coals always show to a disadvan- 
tage in their analyses, owing to loss of their volatile combus- 
tible matters and the admixture of earthy materials. 

Harlan County Coals.— (Continued.) 

No. 2873 — Coal. (Sample 17.) Head of PucJcetCs creeks 
Harlan county. Sample from two upper searns, 41 and 6 
inches severally, separated by a 2- inch shale parting; in 
a bed which contains nine seams of coal^ separated by part- 
ings of shalCj varying from half an inch to 18 inches in 
thickness. Collected by R. C. B. Thruston, October, 18^6. 
(This coal is 80 feet above coal sample 18, near the top of 
the 10 feet 10 inch bed.) 
Apparently a good splint coal, showing but little fibrous 

coal, and no apparent pyrites. 

No. 2874— Coal. (Sample 18.) Head of PucketVs creeky 
Harlan county. Sample 80 feet below sample 17. CoaJ, 44 
inches thick. Clay beneaih. Collected by R. C. B. Thrus- 
ton, October 12th, 1886. 

Mostly splint coal, with some softer coal of irregular frac- 
ture. No apparent pyrites, and but little fibrous coal. 

No. 2875— Coal. (Sample 19.) Near head of PucketCs 
creek, Harlan county. Coal 54 incites thick; 665 feet 
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helow that of sample 18. Collected by R. C. B. Thruston, 
October 12th, 1886. 

A pure-looking coal; mostly splint, with some softer coal 
of irregular fracture, with shining surfaces. 

COMPOSITION OF THESE PUCKETT CREEK COALS.— (Air Dried. 



Number in Report. 



Hygruficopic moisture . . 
Volatile combustible matters . 
Coke 



ToUls 



Total volatile matters . . 
Fixed carbon in tbe coke 
A?h 

Totals 



2873 


2874 


2875 


4.00 
31.00 
65.00 


2.40 
34.20 
68.40 


1.80 
34 20 
64.00 


100.00 

! 86.00 

! 56.00 

9.00 


100.00 


100.00 


86.60 

60.60 

2.80 


36.00 

60.10 

8. IK)' 


100.00 


100.00 


100.00 



Percentage of sulpbur 
Character of tbe coke 



1.027 
friable. 



Color of the ash grey-brown. 



0.684 
dense spongy, 
grey-brown. 



0.917 
dense spongy, 
brownish-grey. 



The coals Nos. 2874 and 2875, very much alike in comj)08i- 
tion, are remarkably good splint or semi-cannel coals, which 
would produce coke of the best quality. No. 2873 contains 
more ash material than these, but its large projportion of 
moisture indicates that the sample was from the weathered 
outcrop of the bed, and it is probable that the coal deeper 
in the bank, where it has not undergone partial decomposi- 
tion under the atmospheric agencies, will be found to be 
much more pure. 

No. 2876 — Coal. (Sample 20.) Land of James Howard, on 
MartirCs Fork qf Cumberland river^ ai base of the Oiimber- 
larvd mcmntains^ Harlan county. Sixty -eight inches of 
solid coal. Sample collected by R. C. B. Thruston, October 
14th, 1886. 
A somewhat weathered sample of splint coal. 

No. 2877— Coal. (Sample 21.) James Howard's, on Black 
mAnmtain^ Martinis Fork^ Harlan county ; 250 feet above 
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drainage. Sample collected by R. C. B. Thruston, October 

14th, 1886. 

A pretty pure-looking sample of splint coal. Some por- 
tions of irregular fracture, with shining surfaces. Very little 
fibrous coal, and no pyrites apparent. 

No. 2878— Coal. (Sample 22.) On Broad Branch of Mar- 
tin! s Fork^ Harlan county. Coal 43 inches thick. Sample 
collected by R. C. B. Thruston, October 14th, 1886. 
A pure-looking, pitch-black coal, breaking readily with 

irregular shining surfaces. No fibrous coal or pyrites apparent. 

No. 2879— Coal. (Sample 25.) On Orumbie's Branch of Mar- 
tin's Fork of Cumberland river^ Harlan county. Sample 
collected by R. C. B. Thruston, October 16th, 1886. Two 
seams of coal, 36 and 5 inches thick severally, separated by 
an 11 -inch slate parting. 
A pure-looking, firm, pitch-black splint or semi-cannel coal. 

But little fibrous coal, and no pyrites apparent. 

COMPOSITION OF THESE MARTIN'S FORK COALS.— (Air Dried.) 



Number in Report. 



Hygroscopic moisture .... 
Volatile combustible matters . 
Coke 

ToUls 

Total volatile matters .... 
Fixed carbon in the coke . . 
Ash 

ToUls 

Percentage of sulphur . . . 
Character of the coke .... 

Color of the ash < 



2876 



2877 



2 00 
33.40 
64 60 



100.00 



1.10 
82.90 
66 00 



100.00 



2878 



1.20 
33.00 
65.80 



100.00 



35.40 

61.60 

3.00 



34.00 

63 40 

2 60 



34.20 

61.80 

4.00 



2879 



1.20 
85.10 
68.70 



100.00 



36 80 

57.10 

6 60 



100.00 



100.00 



100.00 



100.00 



0.643 0.519 ; 0.628 

very dense. ! very dense, dense spongy 
light salmon-, dark salmon- 
colored. I colored. 



1 906 
dense. 



grey-brown. ! grey-purple. 



I 



Nos. 2876, 2877, and 2878 are remarkably good coals, and 
could be profitably used in the manufacture of the best 
quality of coke. No. 2879 contains rather more ash and sul- 
phur, and less fixed carbon, yet is also a very good coal of 
the semi-cannel variety. 
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Hablan County Coals.— (Continued.) 

No. 2880— Coal. (Sample 23.) On land of O, W.. Smith, (m 
Crank^s creek, Harlan county. Coal 43 inches thick, with 
sandstone roof, and floor of clay 2 inches thick, resting on 
sandstone. Collected by R. C. B. Thruston, October 15th, 
1886. 
A somewhat weathered sample.. 

No. 2881 — Coal. (Sample 24.) On Cranks creek, Harlan 
county. Forty-two inches of solid coal, 400 feet above that 
of sample 23. Collected by R. C. B. Thruston, October 
16th, 1886. 
A bright, pitch-black coal, breaking generally with irregular 

shining surfaces. But little fibrous coal, and no pyrites 

apparent. 

COMPOSITION OF THESE CBANK'S CBEEK COALS.— (Air Dried.) 



Number in Report. 



Hygroscopic moisture. . . . 
Volatile combustible matters 
Coke 



Totals 



Total volatile matters . 
Fixed carbon in the coke 
Ash 




2881 



2.80 
82 00 
65.20 



100.00 



36.80 

66.80 

6.40 



Totals 



lUO.OO 



Percentage of sulphur I 1 . 782 

Character of the coke very dense. 

"■ ■ \\ light 

J I brown. 



Color of the ash 



84.80 

62 80 

2.40 



100.00 



0.354 
dense, 
light 
brown. 



No. 2881 is a remarkably good, pure coal, which would 
yield very good coke. No. 2880, a weathered sample, proba- 
bly does not fairly represent the character of the unweathered 
coal deeper in the bed ; yet it is better than the general aver- 
age of coals in quality, leaving only 6.40 per cent, of ash. 
Its considerable proportion of sulphur might be objectionable 
when it is applied to some purposes. 
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Harlan County Coals. — (Continued.) 

No. 2882 — Coal. (Sample A.) Head of Lwna^s creek of Poor 
Fork of CuToberland river ^ Harlan courUy. Oeological 
position: upper coaZ measures. Total thickness of seam^ 6 
feci 6 incheSj but only 5 feet sampled. Collected by R. C. 
B. Thruston, December 12th, 1887. 
Sample somewhat weathered, and partly in a powdered 

condition. Some portions dull-black. 

No. 2888— Coal. (Sample B.) Head of Camp Fork of Inma's 
creek, Harlan county. Upper coal msasures. Collected by 
R. C. B. Thruston, December 13th, 1887. 
Sample somewhat weathered ; partly pulverized. 

No. 2884 — Coal. (Sample C.) Head of Hockhouse Branch of 
Luna's creek^ Harlan county. Upper coal measures. Col- 
lected by R. C. B. Thruston, December 18th, 1887. 
A pure-looking coal, generally. Some portions imperfectly 

laminated, with some little granular pyrites and fibrous coal 

apparent; other portions breaking irregularly, with shining, 

irregular surfaces. 

No. 2886 — Coal. (Sample D.) JVear the movth of LuncCs^ 
creek of Poor Fork of Curnberlarvd river, Harlan county. 
Collected by R. C. B. Thruston, December 14th, 1887. 
A pure-looking coal, mostly imperfectly laminated. Some 

surfaces brilliant and irregular; others dull, showing a little 

fine granular pyrites. 

No. 2886 — Coal. (Sample E.) Elkhorn bed, near the mouth 
of LuncCs creek^ Harlan county. Thirty feet above the last 
sample, and 270 feet above the bed of the creek. Collected 
by R. C. B. Thruston, December 14th, 1887. 
A pure-looking coal, breaking generally irregularly, with 

shining surfaces. Very little fibrous coal or pyrites apparent. 

No. 2887 — Coal. Near the Toouth of L/ancCs creek of Poor 
Fork of Cumberland river, Harlan county. Oeological 
position: 26 feet aJ)ove sample E. Bed 48 inches thick. 
Collected by R. C. B. Thruston. December 14th, 1887. 
A much weathered sample. 
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No. 2888— Coal. (Sample G.) Cold Iron Branch qf Po(yr 
Fork of Oumberland river^ Harlan county. Lower coal 
measures. Bed 42i inches. Collected by R. C. B. Thrus- 
ton, December 18th, 1887. 

A good-looking coal. Mosly lamellar in structure. Por- 
tions breaking irregularly, with irregular, shining surfaces. 
Some little granular pyrites and fibrous coal apparent in the 
sample. 

No. 2889— Coal. (Sample H.) Cold Iron Branch of Poor 
Fork of Oumberland river^ Harlan county. Flkhorn bed 
of lower coal measures, 25 feet above sample O. Bed 56i 
inches thick. Collected by R. C. B. Thruston, December 
16th, 1887. 

Generally a fine-looking coal. Breaking with irregular, 
shining surfaces. Some portions laminated, and more dull in 
appearance, with some little fine granular pyrites apparent. 

No. 2890 — Coal. On Twrkey-pen Branch, 16 miles, on Poor 
Fork, above Harlan Oourthouse, Harlan county. Lower 
coal mea,sure^.' CloUacted by B. C. B. Thruston, December 
22d, 1887. 
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These are, generally, very good coking coals, yielding from 
60.20 per cent, in No. 2887, np to 69.20 per cent, in No. 2882. 
Their proportions of ash range from 2.20 per cent, in No. 2889 
np to 10.08 in No. 2887, and 8.10, 8.30, and 8.40, severally, 
in Nos. 2882, 2883, and 2884. But 2887 was a much weath- 
ered sample, and the other three had also been somewhat 
altered by exposure, and may not, therefore, fairly represent 
the character of the interior of the beds. The sulphur is 
quite small, except in Nos. 2888 and 2884. 

No. 2891 — Iron Ore. {Limonite.) From 27 miles above 
Harlan Court-Jioiise, on Poor Fork of Cumberland rioer^ 
Harlan county. Position: near base of lawer coal meas- 
ures. Collected by R. C. B. Thruston, December 2d, 1887. 

COMPOSITION.— (Air Dried.) 



Iron peroxide 

Alumina 

Lime carbonate . . . . 
Magnesia carbonate . . 
Phosphoric acid (Pj O5) 

Sulphur 

Silica 

Water and loss . . . . 



44 200 = 39 . 940 iron. 

9.080 
20.000 

4.238 

2.726 = 1 .173 phosphorus, 
a trace. 
12.600 

7.166 



100.000 



Knox County. 

No. 2892 — Coal. Tudo and a half feet thick; on Oolden Fork 
of Poplar creek, Knox county. Collected by A. R. Crandall. 

composition.— (Air Dried.) 

Per cent. Per cent. 

Hygroscopic moisture .^-^^ Total volatile matters 37.60 

Volatile combustible matters . .. 87.20/ 

- , - ^ , tt<i At\] Fixed carbon in the coke .... 56.46 

Light spongy coke JS2^| ^^^^^ grey ash 6.94 

100.00 100.00 

Ttofcentage of sulphur 0.820 

- - f 

A. good, pure coal. 
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Laurel County. 

No. 3893— Coal. S. B. Owsley's^ Laurel county. Sample 
brought by A. R. Crandall, Aagust, 1886. 

composition.— (Air Dried.) 

Per cent. Per cent. 

Hygroscopic moirture . • • • • ■ 8-4« I Total volatile mattew 87.20 

Volatile combustible matters . . 33.80/ 

r. 1 ao QA / Fixed carbon in the coke .... 68 80 

Denae spongy coke . JS2^|Nearly white ash 4.00 

100.00 ' 100.00 



Percentage of sulphur ..... 0.980 



A very good coal, which would doubtless make good coke- 

No. 2894 — Coal from near Lily, Laurel county. Bed 46 
inches thick. Sample collected December 26th, 1887, by 
Dr. L. H. Blanton. 
A bright, pure-looking coal, breaking generally irregularly, 

with irregular, shining surfaces. No pyrites or fibrous coal 

apparent in the sample. 

COMPOSITION.— (Air Dried.) 

Per cent. Per cent. 
IjgSr^mbriibrmaite™-. : sl'^l^otal volatile matte« 87.80 

spongy -ke ^{IS. |^t«h" *'! ""'.• : : : : 's.w 

100.00 J^^ 



Tercentage of sulphur 1 . 928 



A good semi-cannel coal, giving but a small proportion of 
ash. Its somewhat large proportion of sulphur might be a 
drawback in the use of its coke in the iron manufacture. 

Livingston County. 

^o. 2895- -Hydraulic Limestone from Smithland, Living- 
ston county. Sent from Frankfort for analysis, January 
9th, 1888. 
A compact, very dark-grey limestone. 
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COMPOSITION.— (Air Dried.) 



Lime 

Magnesia 

Alumina and iron oxide . 

Potash 

Soda 

Silica 

Carbonic acid and moisture 



Per cent. 

46 788 

.782 

12.170 with a trace of phosphoric acid. 

.067 

.089 

9.000 including 0.8 of soluble silica. 

81.164 



100.000 



This has the composition of some hydraulic limestones; 
but it does not contain as much silica, alnmina, and iron 
oxide as the harder-setting cements, and may not be as dur- 
able as these. It will require much care in its calcination, 
because when too much burnt it loses its property of harden- 
ing under water. In an experiment made by the writer, the 
I)owdered stone having been submitted to a red heat for two 
hours, then mixed with water to a paste, and, after standing 
for a quarter of an hour, put under water, hardened after a 
day or so; but another portion, which had been heated for a 
longer time, did not harden much under water in twenty-four 
hours. 

Marion County. 

HiKKRAL WaTIBS. 

No. 2886— Mineral Water, from the well of Mr. (JharUs 
H. Burns^ in the tavm of Lebanon^ Marion' county. The 
same water was struck about 45 feet from the base of the 
black slatcj in the mud sandstone, just above the Hudsxm 
group; also, in the gas well now being bored near the 
Burns well. The water is in large quardity. In the gas 
weU the waier tastes strongly of sulphur. 
Sample, collected by Mr. W. T. Knott, was sent in quart 

bottles, well corked and sealed. It had no smell of sulphur 

when received, June 19th, 1887. 

No. 2897 — Water, from HarrisovUs spring, about 2 miles 
east of Lebanon, Marion county; in the ash-colored shales 
lying just above the bla^k slate. Sample collected by W. T. 
Knott, June 17th, 1887. 

OXOL. BT7B — 9. 
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No. 2898 — Water, from JohnsUrrCB weU^ dbout 2 miles east 
of LebaTwn. This water comes from the hkLck slate forma- 
tion near its ba^e. Sample sent by Mr. W. T. Knott, Jnne 
17th, 1887. 

COMPOSITION OP THESE MARION COUNTY MINERAL WATERS. 

(In 1000. parts of the waters.) 



Numbers. 



Carbonic acid eas . . . 1 
Hydrogen sulphide gas . j 



Lime carbonate 



Magnesia carbonate 

Iron carbonate . . 

Sodium chloride . • . 

Calcium chloride . . . 

Magnesium chloride. . 

Potassium chloride . . 

Calcium sulphate . . . 

Magnesium sulphate . 

Potassium sulphate . . 

Sodium sulphate . . . 

Sodium sulphide • • . 
Lithia and bromine 

Organic matter . . . . 

Silica 



• ■{ 



Total saline matters, inf 
1000. parts \ 



2896 



small quants, 
not est. 



0.107 

.020 

.028 

12.767 

1.062 

.867 



.280 
.187 



traces, 
trace. 
.010 



15.268 



2897 



none. 



0.660 
.170 

*. 182 



.201 
1.109 
4.014 



1.668 



not est. 



7.984 



2898 



small quantities; not esti' 
mated. 



Held in 
solution 
by the 
carbonic 
acid, 
small quantity; not est. 



small quantity; ' 
not estimated. 

small quantity; 
not estimatea. 



small quantity; not est. 
small quantity; not est. 



small quantity; not est. 



not estimated. 



1.760 



The water of No. 2896 is a good saline chalybeate, with but 
a small proportion of hydrogen sulphide; that of 2897, con- 
taining only about half as much total saline matters, has a 
larger proportion of magnesium sulphate (Epsom salt), and 
also of calcium and sodium sulphates. It (No. 2897) is a good 
weak saline water. No. 2898 is a very weak saline water, 
containing a little sodium sulphide and hydrogen sulphide, 
which may give it a weak sulphurous taste when fresh from 
the well. 

Muhlenberg County. 

COKK. 

No. 2899— Coke, mude of coal from three-quarters of a mile 
northwest of Mud River Coal Mines^ Mud Hivery Muhlen- 
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herg couTUy^ Kefntuoky. Land (ff William WiUiSy Jr. 
Bed 44 inches thick. Samples sent from Frankfort, Octo- 
ber 8th, 1887. 
There were two samples in the box, made from the upper 

and lower part of the bed, of pure-looking coke. Average 

portions of the two were mixed and analyzed. 

COMPOSITION.— (Air Dried.) 



Moisture and volatile matters expelled at red heat 

Carbon in the coke 

Purpliah-grey ash 



Percentage of sulphur 



0.20 

90.20 

9.60 



100.00 



1.26 



A good average coke. 

No. 2900 — Cannkl Coal. On land of O. F. McNary^ near 
the western border of Muhlenberg county. Bed 22 irvchee 
thicky overlying coal No. 11. Sample collected by Charles 
Eaves, Greenville, Muhlenberg county. 
Coal generally dull black; imperfectly laminated. Some 

portions breaking with imi)erfect, broad conchoidal fracture. 

Some surfaces shining, and one part iridescent. No fibrous 

coal, and only a few bright scales of pyrites apparent. 

COMPOSITION.— (Air Dried.) 

Per cent. Per cent. 

vEeTo^b^lfTmatte.- \ \ i,f,)To^.^ .oX.iii. rn.,^.r. 89.40 

Spongy coke 60. 60 J ^^''^^ in the coke . ...... 42.20 

"*~"6J w*c \Dark purplish-brown ash . . . . 18.40 

100.00 Tzrz. 

100.00 



Percentage uf sulphur 7.526 



This coal contains too much sulphur and ash materials to 
be profitable in competition with better neighboring samples. 

Pike County. 

Iron Obe. 

No. 2901— LiMONiTE Iron Ore. Collected by C. M. Parsons, 
Pike county, Kentucky. Sent from Frankfort January 3d, 
1888. 
A pretty dense ore, dark brown in the denser portions; 

brownish-yellow in the more friable parts. 
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COMPOSITION.— (Air Dried.) 





Per cent. 
66.87 » 46.46 iron. 




12.27 


. 0.^ 


S.04 » 1.819 phosphorus 


1 ^6/ 


.20 




a trace. 




2.60 




a trace. 




16.62 








100.00 



Iron peroxide . 
Alumina . . . < 
Phosphoric acid (Pj O5) 
Lime carbonate . 
Magnesia .... 
Siliceous residue 
Sulphur .... 
lYater and loss 



A rich iron ore, containing but little sulphur, and more 
than average phosphorus. 

Simpson County. 

No. 290a— Sulphur Water. Sample sent hy the Board of 
CmmoiL of the town of Frariklin^ for guantUdtive analysis. 
Sample in two half -gallon bottles ; received June 16th, 1887. 
(Analysis paid for by the Board of Council.) 

composition.— (In 1000. parts of the water.) 



Carbonic acid gas . . 
Hydrogen sulphide gas 
Calcium carbonate . . 
Magnesium carbonate 
Iron carbonate . . . 
Sodium chloride . . . 
*Sodium sulphide . . 
Iron sulphide .... 
Potassium sulphate . 
Calcium sulphate . . 
Magnesium sulphate . 

Silica • 

Boracic acid 

Organic matters . . . 



} 



ToUl saline matters in 1000 parts of 
the water 



} 



amount not estimated. 

^'oftl!! ^®^^ ^^ solution in the water 
0169 I ^^ carbonic acid. 

!l700 

.0980 

.0044 In the sediment in the bottles. 

.0184 

.7410 
1.8060 

.0078 
a trace; not estimated, 
a trace; not estimated. 



2.5127 



A good saline sulphur water, resembling Blue Lick water, 
but containing much less sodium chloride (common salt) than 
that. It also has much more magnesium sulphate (Epsom 
salt) than that celebrated mineral water, making it more 
aperient in its action. 

* Probably more of this salt would be found in the water analyzed fresh from 
the well. 
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Whitley County. 

COALB. 

No. 2903 — Coal. Upper two feet of BenndPs coal. {Over- 
lying 7 inches of fire-day,) On Harp^s creeks Whitley 
couniy. Sample collected by A. R. Crandall. 

No. 2904— Coal. Lower 3 feet of Bennetfs coal, &c. Col- 
lected by A. R. Crandall. 

composition.— (Air Dried.) 



Number in Report 



Hyeroscopic moisture 

VoUtile combustible matters 

Ooke 

ToUls 

Total volatile matters 

Fixed carbon in the coke 

Ash 

Totals 

Percentage of sulphur 

Character of the coke 

Color of the ash < 



2908 



0.848 
spongy, 
brownish- 



2904 



2.46 
84 14 
68.40 


1.60 
84.00 
64.40 


100.00 


100.00 


36.60 

67.80 

.'>.60 


86.60 

66.80 

7.60 


100.00 


100.00 



820 
spongy. 

light grey. 



They are both good coals, of the splint variety. The upper 
bed gives rather the purer sample. 

Whitley County Coals.— (Continued.) 

No. 2907— Coal, from the Procter Company* s coal mine, In- 
dian creek, Whitley courUy. Entry No. 7, Room No. 12. 
Average sample from the whole face of the bed. Upper 
bench 21 inches thick; lower bench, 22 inches. Collected 
by A. R. Crandall, March 12th, 1888. 
A pure- looking, jet-black coal; breaking generally irregu- 
larly, with irregular, shining surfaces. Imperfectly laminated. 
Very little fibrous coal, and no pyrites apparent in the 
sample. 
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No. 2908 — Coal, from same mine. Entry No. 6, Moom No. 
10. Average of tJie lower 224nch seam. Collected by A. R. 
Crandall, same date as the above sample. 
Resembles the preceding. 

No. 2909 — Coal, from same mine. JEhUry No. 5. Average 
sample of the upper bench. Collected as above stated. 
Resembles the preceding samples. 

COMPOSITION OF THESE COALS.— (Air Dried.) 



Number in Report. 



Hydroscopic moisture 

Volatile combustible matters . . . 
Coke -. 



Totals 



Total volatile matters . . 
Fixed carbon in the coke 
Ash 



Totals 



Percentage of sulphur 

Character of the coke 

Color of the ash < 



2907 



2.00 
88.70 
B4.80 



l(X).0O 



85.70 

61.90 

2.40 



100.00 



0.796 
light spongy. 

very light 
brownish-grey. 



2908 



2.60 
88.20 
64.20 



lOD.OO 



86.80 

62.20 

2.00 



100.00 



0.769 
light spongy. 

light 
grey-brown. 



2909 



1.80 
86.00 
68.20 



■r-^ 



100.00 



36.80 

60.60 

2.60 



100.00 



0.714 
light spongy. 

very light 
brownish-grey. 



These are remarkably good semi-cannel coals, containing 
remarkably small proportions of ash, and not an inordinate 
percentage of sulphur. They would yield very good coke if 
proper means were used in the coking to prevent it- from 
being too light and spongy. 

TENtfESSEE Coals. 

• 

No. 2905—00 AL. (Sample 10.) Head of Little Coal Branch 
of Tacketts creek of Clear Fork of Cwmberlarhd river ^ Clai- 
borne county^ Tennessee. Collected by R. C. B. Thruston, 
July 15th, 1887. Geological position: Bean's coal. Sam- 
ple from lower seam, 40 inches thick, of the bed, which 
contains three seams of coal. 

A pure-looking coal, breaking generally with shining, irreg- 
ular surfaces. Imperfectly laminated. No pyrites or fibrous 
coal apparent in the sample. 
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No. 2906— Coal. (Sample 11.) Mcmth of Big Sugar Branch 
qf BennetPs Fork qf TeUow creek j Claiborne county , Ten- 
nessee. Sample from a 194nch middle seam^ in a bed 
containing ttoo other seams of coal, 34 and 7 inches thickj 
severally. Collected by R. C. B. Thrnston, July ISth, 1887. 

COMPOSITION OF THESB TENNESSEE C0ALS.~(Alr Dried.) 



Number in Report. 



Hyeroscopic moisture . . . 
Volatile oombuBtible matters 
Coke 



Totals 



Total volatile matters . 
Fixed carbon in the coke 
Ash 



Totals 



Percentage of sulphur 

Character of the coke < 

•Color of the ash 



{ 



2906 



1.427 

dense. 

li^ht pur- 
plish-grey. 



2906 



2.10 
84.24 
68.66 


7.00 
80.90 
62.10 


100.00 


100.00 


86.84 

65.26 

8.40 


87.90 

68.80 

8.80 


100.00 


100.00 



0.686 
pulveru- 
lent. 
It. brown- 
ish-grey. 



No. 2906 appears to be a weathered sample. 



CHEMICAL BEPOBT. 





mmmmam o mm tp n l, , 
mmmUsmmmmmiMI! 



Hill III l:lj:|:lJ::i '■il'" '."■■il 
iiiii|iHbii{|l?l|jH|li||||||llllj|| 



s^p^^^^ss^gu^^^M\^M^^^VM%^%ls. 



ii-t^%iS3i-ass%asti.3.ig.%s.sg.xssi-^sis.iii»%. 



S gS<S K'S ^8 ^3.S j, 8 ^<S:2^i£^ g 8 S S-%%^iS.i MSi4 ^3,3.8 






1 ^1 il siiiii i I I'll 1 11 imiiii'mii'ii-s 1^ 



CHBUICAL RSPOKT. 




''-"' " ''' I'"-"' " 



^? g.s*^ j*Rj'!,'s s.sjS'ss.aa's^ gs'ss :,^■s,ss■e,%T■8 a Rr&<sp.g>g 8 a^'RS iij.*ER 






Flud aubai lE 



Total ntalile mu - 



CHEMICAL REPOKT. 



i*'.4Ufi Ja^Sil tat 




i 



• S«aSins8if&S5HS!HSi8S««F«J4Eiti,5« 



m 



iiipliiiiii!! 



||ji|ii«tSllK3'3iili|||j**i}i|*|r 









jliJii^lilfiiitolliMlliiiil 



m^lltiSfliEiS^eSHH^f^.s-'Si^Hfifi^Hi 



sj^t^^^Ms^iSas'Si>,'%$^<S'£'ftf!s.^js»;&s.X7iSiii<sft'« 



m. 



Jllffij|IMllHlliffllil« 



5S|55|f||fff|||«|||Hf|ffil||||||1|||i 



OHEHIOAL BEPOKT. 



138 



OiS 




. • • ^s 
M M M O 



9 
Oil 



a 

I 






■.m 

• sLaeL 

' e »« ^ ^ 



E^H 



. . • • 






■3 8.g^ 

c*> m en fj 



O O QOO 
■ Am Am 



• • • • 

fi en to in 



R.r9>8 

• • • • 

M « (I n 



Ipl 



M •* •* M 

' to 00 00 oo 
CI « CI « 



M 

T 

o 
o 

< 



g 

H 
^ 






8 



lig83°i 



Specific gnvity. 



• ••••«• 

M «# «4 4^ *« «# *« 

8888888 

an GG a a a 






• • • 









Sulphur .... 


b 


• 

1 


....... 

« « cnci^o n ♦ 

M 


Fixed carbon 
in the coke . 


(?8:);8^^8 

• •••■•• 


Total volatile 
matten . . . 


5.^i^83;i 

• •■•**• 

MO M cno CI m 
tht* n CI li « m 


« 


60.60 
8X.60 
78.60 
76.60 
80.00 
77.06 
66.60 


Volatile com- 
bustible mat- 
ters 


9;8<S£s;r^ 

• •«■••• 


Hygroscopic 
moisture . . 


• •■•••• 

M 



M •< •< ^ *.• « 

Svvv V y u 

^ (I (I <4 A (< ctt 

|> b« U« b* Cs< Ci« Cs< 



Number • « . 



00 ovQ M N m <r 
" — ti t* i* 9 n 
00 00 00 00 00 00 00 
« M M « M M CI 



OHEXICAL BBPORT. 



M 
P 

Pa 
Pa 



Ill 



II I !• 




Mm^ 






wm 







5|sW?I^5HSsjSsI£bS|5?«:IS5??SIIE 



U 

llli 



:l=sS: 



KS.S^^8^a^^^a3S^iiS«SSS^Kg^S3R<iS!^SJ^ 



•^-■^-"-•^•«'" 


""'--"■*™!:iS"*8- 




Hg-8E.ll,i8.RE.i9. 


S.S£SSi3.S-^^f:^S,tS 


gS&.t.9S, 


■a££i^SR5M£'^i"-E£S£.Si5'SK?Si'S,S^ 


SiSMSiS 



S.i£2f.%Mii%i.i.i9Si%i'S^-%iSt^^i^^%S.S^i' 



i£iii.SAi£S%i:siSii.si£S^s^a:,%its^3,szS:,s. 



Illslllsllllllillll^illi 



iiisJilJIJJJI 



||||||||j|||||||||j||IS|||fl||||| 



CHEMICAL BZPOET. 



■ T is 









ill 



friWSItiHHHS' 



Mm 




JlJiiiiijjUiiifilJil&f 



j g<i S,g« g£ ass S.^SJ'S ^S-i 3:3 8 ^^ ^8^ 



S.8 a<S 8 S E S SiS 8.S a S e^£ »S.iiK8'$2 g 2 J 



lllllllllllllllllllillllflfl 



4|^l|;mfi s I f fll f i I'i'fif I j^^i^i I 







ii 






k 






II 






■8*5 




1 


11 

1 




Sulphur . . . 


F 


? 


1 


?^ 


fli 


^ 




ii 




1 


T 


3 


K 








< 






8 

i 


II 


il 


. 




» 


1 




H 


coke .... 






TduJ TOl.tile 


X8. 




■""" ■ ■ ■ 


■S,i! 




Jt 


as 




3 






Volntllt com- 


78. 






1^^ 














i 


Ii 






M 




HumtXT . . . 


n 



142 



OHXMIOAI. 5BP0RT. 



OS 







*S e'fl'H'Sa'e'S'c'S'a 
8 8888 88888 8 









Hoon of cok- 
ing 



W?.WW5.P.''^5.g. ;R5.*i^S.5.g.W!lCCg.'5.RP.R.R.R. 



•s 



1 



I 



j< J •« \fl *^ 

.--588?eeB-?8 8 8.s.s.2gBBSii5aS^ -^St 



,^(^;^-JMMA2p555^>>s 



I 

M 
O 









J. J^ -1? 58 - - g - g g a€ g a-&- g sill I E g g - g 

MMMMMMM MM M M 

9.8 8 8^ M 9><S ^^<S^<8<8<S^ S 9- S. 9. 8.8 8 8 8.^^8.8 8 

in^'in*' M d dkciodes loao ^d •o%d oo ^«^d <d iN*d r^td « m tA moo ^ e lo 

M M M M M M 

8k8 &8<S 8 S.8x8 S.8^ R.8 3;:^8<8 ^^S^-8 8.8.R.8 R.^, 9.^ 

S oi Sia^fl^OOOO OQ 8\ Sv Soo 0» S Ok & St St & & (KM Oi ^ O. oTok » OM0 S 

£ 8 &£.8 ^9>^^S 8.8 8.^^.S, 8 8 8..S.8 ?;^&8.^a8.9.as> 

d**M ' m n ' *M ••• ^ ^ ^ ^ 

Ji! J J K K J< k'Sx-S 

«iciMiici«cic<ei(iallnei(tc«iici(ieicicicicici(ictcincici 



Sulphur . 



J3 
m 

< 



Carbon in the 
oolce .... 



Moisture e x - 
peUedat red 
heat .... 



Number • • • 



CHEMICAL Kspomr. 



14a 



•8 

X 

p 

< 
T 

a 

o 
o 



? 

s 
c 

I 



1 



» 

^ 
n 

^ 
H 






Hours of a>k> 
loB 



a 



I 

I 

•8 




u%mn 

«r «j M «« M *f «< •* 

saesBlai 

a fl'S'S a e S'g 



05, ;»«^«ii js.« SL 









Sulphur . . . 


d 


• 


tfi dv yi%>6 fnai « «d 


Carbon in the 
coke .... 


■ •■••••• 
« Q C« f««Q 9«C« M 


Moisture e x - 
pciled aired 
neat .... 





I 



>« >t >» X >»>«>« >« 



Number . • • 



m«o hkoe AO M M 



J 00 ra 00 n 

n M « ei « ei 









1 



^ 



i 



8. 



d 



Ji 

8 



a 



i 



i 



T 

O 

M 
I. 

H 



I 



Per cent, of 
iron 



Carbonic acid, 
urater, &c. 



Water expelled 
at 9za^ F. . 



Silica ..... 



Phosphoric 
add (Pi Os) 



Magnesia car- 
bonate* . . . 



Lime carbon- 
ate .... , 



Alumina . . . 



Iron perojiide . 



I 



Number . . . 






hi 
III 

» • « 

III 

III 



S;8l 

• « • • • • 



^ a 

Si 

Is 

ai»' 
g"a 

000 

in 



mfun 

• • • 

O »«ao 






£^8 

• . • 

OPINIO 



• • • ^4 « • • 
iNi^o Q mc« CI 



• • * ^^ • • • 
M H M ^ O n ro 



• • • 

o»»«> 






mo M 



« mwt 



8 



S9»8 {?|R. 

^ M K IH O M 



vt «n tn 






•note* 



toil ro 



^?>^ ^ ^ 



• • fl 









n n « 






OHBHICAL REPOBT. 





1 


til fji 1 ! 1 ! ^ Jj Pni^ i 

ilihiittiiiipii 

MmiMmmmmmim 


fc 




S,:::::::i:;::::::::::::;:::::mms:i 


Xl 












ckFUKlldlK. 


.'fS.JisS^fSsssssssiufsswiiirismiiHj 






■% 


pMub In >ili- 
dniiKdduc. 


!!!;;??!!*!!!!r???!!?!!!!1!H!!^IF?!f 


1 




SKMSSSimSJSSSSlHSi'SiiLSStHiJFlUS* 


^ 


Sud and <n. 


1 BttB H«S?5£« 3iM BJSSKtfJlff f M^iS* 


P 


Wiur expelled 
• t jSo.^no' 




Sod. 


mi^m-mtrnxxmiiinimxi^i 


2i 
■•1 


Potub .... 




a 


Phaptaoric 
«iS(P,Oj). 


mm?mrsr:nmmmttinnm=m- 


1 




U>Kn«l. . . . 


i=f5S«HS5=H45SJ??in=frs«««i55«Hi1£; 






s 


Llmccuboo- 




^ 


Inn pcnilde . 


l»?K-:f=iS-:>la?il?{«5iHS?5HgSH?5?SESI 




Alumina ind 






°1*~' 






1 


liliilllliiBiiiJlMililillllllJljIJIJJ 




Mumbe . . . 


^3|liM|«lli{«llfl»«llllrErEllF5fS?l 



CHEMICAL REPORT. 



! = 



|! 

pirt^fiii lii 

ijlfjllilll jllil 



■ -'a! !!iH 



|5Si-S55t8H iiili" 



i&sfs^utif Km 



X 



jrHJIH-S- -siSTs 



JtsSIS-I^S,?? i.s^si 



iimmni nm 



4»iH8JSS«S fS-SJ 



HiHSSifS^^ rHI^ 



■B|BBBgEEES 

mlmlM jiiji 

saxzzxazzzx ddDcq 



OBOL. BUR. — 10 



OHBHIOAL BXFOBT. 



,1 

I 
11 



i I 



■I'tii m G « • 
tell llli' -- --Bti 



iJilj 
lilHR 









UiliS 8l?«Hi««i*HSi rafaSal 



ifSt'S fMF£StS=t?f=JS'-l? f ?????« 



SilSa SBfUsJIrslSHEH ilSriH 



OaWi »>ill55«?Siriiis! f=>r?Si 



||ij?5 fsis=5rJ|||y|?5M ||ss?s« 



ItiiSI' 



ilJIH 



lis^ muMissH 



"uiSHaij^^im 



ill^l 



HUH lilHJ5l«l!H«i«i 



lli'An 



s||s| 

tiiiii llfillllff!i«JlM1 HIiJil 



lllfflff tlllillllflil£^ii f!^^lii 



GENERAL REMARKS 

(See Page 98 to 186.) 



The pnblication of my Chemical Report, No. 7, N. S., having^ 
been delayed, owing to want of funds, the occasion was taken 
to supplement it, on pages 98 to 136, with the report of the 
aralyses which had been made since Report No. 7 was for- 
warded to the Director of the Survey. 
The Api)endix contains the analyses of 
71 Coals, mainly from Bell, Harlan and Whitley counties^ 
Kentucky, with seven from West Virginia and two 
from Claiborne county, Tennessee. 
6 Soils from Clinton county, Kentucky. 
4 Mineral waters. 
3 Iron ores. 

9 Cokes (eight from West Virginia, and one from Muhlen- 
berg county, Kentucky). 
1 Limestone, believed to be hydraulic. 
In all, 93 samples. 

The samples of coals from Bell, Harlan and Whitley coun- 
ties were mostly collected by Mr. R. C. Ballard Thruston, 
and proved, on analysis, to be, with very few exceptions^ 
very good coals, of the "semi-cannel," ''splint," or "block" 
coals, which compare in composition very favorably with the 
very best coals in use, and especially are very good coking 
coals, many of them being better than several coals which 
are extensively used in other States for the manufacture of 
good coke. 

Some few of these samples were taken from the unopened, 
much-weathered outcrops of their several beds, and conse- 
quently do not represent some of the best qualities of the 
coal of these beds as it exists deeper in the bank — yielding, 
for example, a pulverulent coke, when, doubtless, the un- 
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weathered coal would give a spongy or cellolar coke — ^and 
presenting more ash material than belongs to the unaltered 
coal of the interior of the bed. 

For comparison with these Kentucky coking coals, £ have 
appended, in the following table of average compositions, the 
comx)osition of a Connellsville, Pennsylvania, coal, which is 
used at a large number of coke ovens, from a recent analysis, 
reported by Joseph D. Weeks — '^ Mineral Resources of 
THE United States," calendar year 1885, page 99 — in the 
following table of comparison of our Kentucky coals. 

Excluding from the list of Bell and Harlan coals given in 
this Appendix, all samples of cannel coal, and all which left 
more than 7 per cent, of ash, as being unfit for coking, the 
result is as follows: 



average composition of the coking coals of bell and 

HARLAN counties.— (Air Dried.) 



Percentages of 


Fixed 
carbon. 


Volatile 
matters. 


Ash. 


Sulphur. 


In 19 Bell county coals 

In 19 Harian county coals 


60 81 

61 00 


85.85 
88.06 


8 45 
8.82 

8.64 


0.779 
.823 


Averages of these 38 Kentucky coals. 


60.90 


34.20 


.801 


Average of Connellsville coal .... 


60.80 


81.38 


7 24 


1.090 



No doubt these coals would generally yield coke of very 
superior quality. 

The highest proportions of sulphur in these fifty-two Bell 
and Harlan county coals was found in Nos. 2879 and 2880 
of Harlan, and 2839 of Bell, being severally 1906, 1.782, and 
1.608 per cent. 

Of the Bell and Harlan county coals, the compositions of 
which are given in the first part of Report, probably not 
more than one-half are good coking coals. 
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Since the preceding report was placed in the hands of the 
printer the following analyses were made, which, by advice 
of Mr. Procter, Director of the Survey, are added, as ''Ad- 
denda." 

Bell County — (Continued.) 

No. 2910— Coal. Kettle Islavd Branch of Straight creeks 
CuTnberland river^ half a mile from the mouth of the 
creek. Land of Abe Lock. Geological position: 1st CoaU 
Average sample from the iSinch face. Collected by A. R. 
Crandall, July 24, 1888. 

A pure-looking, pitch-black coal, breaking, generally, im- 
perfectly cuboidal and irregular, with shining irregular sur- 
faces. Very little fibrous coal or pyrites apparent. 

COMPOSITION.— (Air Dried.) 

Per cent. Per cent. 

vJfaSrJS^brre'matte™ " ' " ss'^l^otal vo-.tile ,„at,.r. 88.60 

Much inflated coke •_»1^" { SgS^ rih-^^ «"? : : i : .^^ 

100.00 100.00 

Percentage of sulphur 1 . 757 

A very good coal, containing rather more volatile combus* 
tible matters than the very best coking coal, which would 
make good coke, which would contain rather more than 
the best average of sulphur. 
\ 

No. 2910a — Coal, in the approach to Owmberland Oap^ Bell 
county. Geological position : inter-conglomerate. Bed vary- 
ing in thickness from two feet four inches to two feet seven 
inches. Collected by John R, Procter y August, 1888. 
A pure-looking semi-cannel or splint coal. 



150 CHEMICAL REPORT. 

COMPOSITION.— (Air Dried.) 

Per cent. Per cent 
^o^CrJSi^bS^rn;.tU« : : :3J:^}TotalvoUtile matter. 84.20 

Spongy -•'« •«;«o{K^^."JbV^^'^!: : : : .;1| 

100.00 100 00 

Percentage of sulphur 0.649 

A remarkably pare, good coal, which woald make very good 
coke. 

Breckinridge County. 

No. 2911 — Coal sent by A. Inglis^ Breckinridge Cannd 
Coal Company i CU/oerporU Kentucky^ August 17^ 1888. 

composition.— (Air Dried.) 

Per cent. Per cent. 
^JSXtbl^^niatters- ; l ; 4S:M}Total combu.tible matters 46.80 

T\«.,-* n,wv»»» «/vV^ Rft oa/ Fixed carbon in the coke 47.88 

Dense spongy coke ^ ^0 1 j^ight greyish-brown ash 5.82 

100 00 100.00 

Percentage of sulphur 2.820 

A very good semi-cannel coal. It contains, however, rather 
large proportion of sulphur. 

No. 2912— A, B, C and D. '* Bituminous Sandstones." (Sand 
saturated \^th petroleum.) 

Sample K,—Ten miles south of Or ay son Springs^ Or ay son 
county. Base of tJie conglomerate. Collected by Edward 
Orton, August, 1888. 

Sample D. — From same locality. Collected by Edward 
Orton. Ten feet thick. Base of the conglomerate. 

Sample ^.—From near ElizabetTUovm^ Hardin courUy. 
From ba^e of the conglomerate. Collected by Moritz Fisch- 
er. 

Sample C. — From land of John Hichards, Carter county. 
Tough, pasty, black masses of sand penetrated by i)etro- 
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learn, some of which, extracted by gasoline and ether, ap- 
peared of the ordinary consistence of rather dense rock oil. 

Proportions of petroleum as determined by combustion : 

In sample AB-i9.40 per cent. 
In sample B=»8.75 per cent. 
In sample C*a8. 50 per cent 
In sample D«>8.00 per cent 

Caldwell County. 

No. 2913 — Iron Ore, limonite, from ^^ Stone Farm^^ tv>o 
and a half miles north qf Princeton^ CaldweU county. Ge- 
ological horizon : St. Louis. Sample collected by C. C. 
Oenung. 

A hard, generally dark brown, dense limonite, with very 
little ochreous ore. Only the iron, silica and phosphorus 
determined, in the air-dried ore, which were as follow : 

Percentage of iron, «54.610. 

Percentage of silica, =» 7.600. 

Percentage of phosphorussa .279. 

A very good, rich iron ore. 

Christian County. 

No. 2914— Mineral Water. From a hored well on the farm 
of J. S. McCarleyy one and a half miles from Hopkins- 
viUe, on the L. & N, R, R, Called ''Blue Lick Water" 
or ^^ Oreen Lick.'^ This water was struck at the depth of 
one hundred feet^ and petroleum was found in small 
quantities in several of the strata passed through. 
The water is said to be ''perfectly clear" when first taken 
out of the well, but it soon becomes turbid, deposits a sedi- 
ment of a dark color, and of a bituminous character. 

It contains 1.07 per cent, of solid matters, mostly saline, 
with some sulphurous and nitrogenous organic matters ; also 
much hydrogen sulphide gas, with a little carbonic acid gas. 

Its saline contents are, namely: Lime and magnesia sul- 
phates ; sodium chloride (common salt) ; lime and magnesia 
<;arbonates, and traces of iron and alkaline carbonates. 
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Crittenden County. 

No. 2916 — Mineral Water, from ^^ Crittenden OtywrUy Sat* 

phut Spring ^^^ four miles west of Marion. 

This water contains a notable quantity of hydrogen sul- 
phide gas, with some carbonic acid gas. One thousand grains 
of the water left only 0.44 of a grain of saline maUers on 
evaporation at 212*' P. 

These consist mainly of sodium chloride and magnesium 
sulphate, with small traces of iron, lime, potash and lithium 
salts. 

It is a pure but weak ''white sulphur" water, which mighty 
no doubt, be advantageously used as a medicinal agent. 

Jefferson County. 

No. 2916 — Mineral Water, from depth of 1,900 feet in the 
well, bored for natural gas, on the property of S. E. Ed- 
munds, on the west side of Third street, between Weissin- 
ger and Magnolia streets, Louisville, named '' St. Patrick's 
Well." The water is called ''magnetic water." 
The well flows two gallons per minute, out of very hard 
rock, as white as marble. Combustible gas flows out with the 
water, enough lo supply several burners in the structure where 
the water is dispensed. 

Qualitative analysis showed the presence of hydrogen sul- 
phide, a trace of hydrogen carbide, and carbonic acid gases. 

It contains, in solution, a considerable proportion of sodium 
chloride (common salt) ; also chlorides and sulphates of cal- 
cium and magnesium, notable traces of lithium and potas- 
sium salts, and some little of acid carbonates of lime and 
magnesia held in solution by the carbonic acid. 

One hundred cubic centimeters of the water, evaporated to 
dryness at the temperature of 212®, left 1.829 grammes of 
these saline matters. 

As the cork of the jug containing the water had been tam- 
pered with and broken in its transit from the well, the gases 
of the water had mainly escaped before it reached the labora* 
tory. 
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The magnetic properties of this water, like those of the 
once celebrated magnetic springs of Michigan, belong to the 
iron tubing, which is x)olarized by the earth's magnetism, and 
not to the water.- 

Knox Ooukty. 

No. 2917 — Coal, from near Gray's Statwrij N(yrth Jellico 
Mines ^ Knox county. An average sample from the whole 
face cf the JI^B ijich bed, taken 66 feet in the entry. Col- 
lected by A. R. Crandall, August 2d, 1888. 
A bright, pure-looking, pitch-black, soft coal, breaking 
large cuboidal and irregular, with irregular, shining sur- 
faces. Very little mineral charcoal or pyrites apparent. 

COMPOSITION.— (Air Dried.) 

Per cent. Per cent. 

f^fa^rtb^u^^rmatter.-. : \ ; siifSl^^^^ -'»«!« -tters 86.6«. 

«PO«>«y«>ke -^oiSlg WnuCV«b \ \ \ l l^' 

100 00 lOO.OO 



Percentage of sulphur 1.043 

Laurel County. 

No. 2918 — Coal, from near Lily. Bed six feet thick. Sam- 
pie collected by Dr. L. IT. Blanton, April, 1888. 
A pure-looking, jet-black coal, imperfectly laminated, break- 
'^gi generally, with irregular shining surfaces. Bird's-eye 
structure in some pieces. A little fibrous coal apparent. 

COMPOSITION.— (Air Dried.) 

Per cent. Per cent. 

vJSrJS^bTrtar'.natterB-. : : ! sl:^} Total volatile matters S7.90 

o_ ^ , ^ flo -I A /Fixed carbon in the coke 68.80 

Spongycoke «2.10| j^^^ly ^j^.^^ ^^j^ 3 g^. 

100.00 100.00 



Percentage of Bulphur 0.961 

A remarkably good and pure *'semi-cannel" or "splint'* 
coal, which would make very good coke. 
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Logan County. 

IS^o. 2919 — ^Mineral Water, from a *' sulphur loeK," on the 

premises of the ^^ Logan County Female (JoUege^^^ Bassell- 

ville, Kentucky. 

On qualitative analysis, this water was found to contain : 
€arbonic acid gas with a trace of hydrogen sulphide ; small 
quantities of lime and magnesia acid carbonates ; traces of 
potash and soda carbonates, and small proportions of sul- 
phates and chlorides of these bases. 

The total amount of saline matters in 100 cubic centime- 
ters of this water, dried at 212® F., was only 0.044 gramme. 
It is quite a pure, soft, weak sulphur water. 

No. 2919a — Mineral Water, fr(mi a wetl 163 feet deep^ Oeo. 

H, BealPs^ near Russellville^ Logan county. (Geological 

X)osition ; Lower St. Louis. 

By qualitative analysis, it was found to contain hydrogen 
sulphide and carbonic acid gases. 

On evaporation it left of saline maUers^ dried at 212** F., 
2.69 parts to the 1000. of the water. These were found to 
consist of chlorides of sodium, potassium, with a trace of 
lithium; the sodium chloride (common salt) being in largest 
prox)ortion ; also small proportions of magnesia and lime sul- 
phates and carbonates. 

It may be characterized as a weak white sulphur water. 

^ McLean County. 

No. 2920— Mineral Water, from well of B, B. Shacklett, 

Sa^amerUo^ McLean county. Collected hy Hon. H. S. Trip- 

lett. 

Water slightly turbid ; very slightly tinted yellowish. Has 
a somewhat fetid odor in the jug. 

One litre of this water, evaporated to dryness at 212*^ F., 
left 5.624 grammes of saline matters={0.B62 per cent). This 
was slightly colored with organic matter, and when heated to 
redness left some charcoal from the organic matter. 

Qualitative analysis showed that the saline ingredients were : 
Magnesia and lime carbonates with a trace of iron ; magnesia 
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eulphate (the largest ingredient) ; lime sulphate, and sodinm 
and i)otassium chlorides. 

The presence of organic matters would very probably ren- 
der this water unsafe as a common beverage, or for medicinal 
purposes. 

MUHLENBBBG COIJNTY. 

No. 2921 — Coke, made at the Earlington ovenSj Hopkins 
courUy, from Coal No. lU not including 11 inches of the 
top. Pond river^ Muhlenberg county. Coal 6 feet 9 
incites thick. Sample collected by R. H. Arkenburgh, Jr. 
Received May 30, 1888. 

No. 2922 — Coke, Toade at Earlington ovens from Coal No. 
5, on Pond river. Coal 6 feet 4. in^h^s thick. Collected 
by It. H. Arkenburgh^ Jr. Received May 30^ 1888, 

COMPOSITION OF THESE COKES.— (Air Dried.) 



HygroBCopic moisture . . . 
Volatile combustible matters 

Carbon in the coke 

Ash 



Percentage of sulphur 



Color of the ash 



} 



No. 2921. 



0.30 

.80 

92.60 

6.80 



100.00 



1.896 



lieht grey, 
brown. 



No. 2922. 



0.20 per cent. 

. 30 per cent. 

86. 80 per cent. 

13. 70 per cent. 



100.00 percent. 



1.64 7 per cent. 



light grey- 
brown. 



No. 2922 contains more than the usual average of ash ma- 
terial. The other coke is quite pure and good. 

Ohio County. 

No. 2923— Coal. Oeorge Betiamy^ s mine^ near South Panther 
creek^ Ohio county. Bed three feet two inches thick. Sam- 
ple collected by Moritz Fischer. Received June 27, 1888. 
Some portions irregular cuboidal, breaking with shining 

irregular surfaces; other portions thin lamellated, with thin 

coatings of mineral charcoal and line granular pyrites. Some 

Jittle shining pyrites apparent. 
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b. 2934— Goal. Justin Simpson's mine^ near .^naviUe^ 
Ohio county, Kentucky. Bed three feet ten inches thick. 
Sample collected by Moritz Fischer. 
Resembles the preceding sample. 

COMPOSITION OP THBSB OHIO COUNTY COALS. 





AiB Dbixd. 


Calculated Drisd at 
212*»P. 




Ko. 2928. 


No. 2924. 


No. 2928. 


No. 2924. 


Hygroscopic moisture . . . 
Volatile combustible matters . 
Coke 


7.60 
87.80 
64.60 


10.00 
81.40 
68.60 






40.91 
69.09 


84.89' 
66.11 






Totals 


100.00 


100.00 


100.00 


100.00 


Total volatile matters .... 


46.40 

46.00 

9.60 


41.40 

68.10 

6.60 






Fixed carbon in the coke . . 
Ash • % 


48.70 
10.89 


69.00 
6.11. 






Totals 


100.00 


100.00 












Character of the coke .... 


spongy, 
lieht pur- 
plish grey. 


dense spongy 
nearly white. 






Color of the ash \ 










Percentage of sulphur .... 


2.884 


0.984 


2.627 


1.040* 



No. 2926 — Iron Ore. Land of O. W. Taylor, on west bank 
of Hough creek, two and a half miles north of Hariford^s 
Ohio county. Sample collected by John R. Procter, Au- 
gust 26, 1888. 

A nodular, dark-blue carbonate ore, superficially oxidated 
on some parts of the sample. Partially analyzed, the follow- 
ing results were obtained: 

AIR DRIED. 

Ferric oxide (partly from the ferrous carbonate) 49.860 es84. 66 iron- 
Alumina • 6.718 

Lime carbonate 10.800 

Phosphoric acid 1.867 

Siliceous residue (mostly silica) 14.400 

Magnesia carbonate, carbonic acid, water, etc., were not estL 
mated. 
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Hfo. 2926— Coal. Johnson coaZj near JF'ordviUe, Ohio county. 

Bed three feet three inches thick. Sample collected hy John 

R. Procter, August 26, 1888. 

Breaks into thin laminae, which are coated, more or less, 
idth mineral charcoal, with some granular pyrites. 

No. 2927^00 AL. J. O. Gentry^ s^ three and a half miles 
sovih of FordsmUe^ Ohio county. Collected by John R. 
Procter, August 26, 1888. 
Breaks, generally, in thin laminse, mostly with irregular, 

ahining surfaces ; some covered with fine mineral charcoal. 

No bright pyrites apparent. 

COMPOSITION OP THESE OHIO COUNTY COALS— (Air Dried.) 



HyeroBCopic moisture 

Volatile combustible matters 

Coke 

Totals 

Total volatile matters 

Fixed carbon in the coke 

Ash 

Totals 

Percentage of sulphur 

Character of the coke \ 

Color of the ash \ 




41.20 
46.70 
18 10 



100 00 



1.812 




No. 2927. 



6.10 
40.80 
58.60 



100.00 



46.40 

49.60 

4.10 

100.00 



2.116 



dense 
spongy, 
light grey- 
ish-brown. 



No. 2927 is a remarkably good semi-cannel or splint coal, 
which would make good coke, which, however, would con- 
tain a rather larger proportion of sulphur. No. 2926 con- 
tains a rather large proportion of ash material. 
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Of the 82 samples of Coals submitted to analysis, 9 were 
from Bell county; 9 from Jackson county; 6 from Laurel 
county ; 9 from Lawrence county ; 1 each from Martin and 
Owsley counties ; 22 from Pike county ; 7 from Pulaski county; 
3 from Rockcastle county; 12 from Whitley county, and 3 
from Tennessee. 

The Pike county coals analyzed showed the greatest number 
with the SToaUest average proportions of volatile combustible 
matters ; which ranged from 26.00 per cent, in No. 2999, up to 
28.13 per cent, in No. 2994. 

The highest proportions of volatile combustible matters in 
the cannel coals, range from 40.50 per cent, in No. 2969, of 
Lawrence county, up to 52.34 per cent, in No. 2928, of Bell 
county, and 54.80 per cent, in No. 2983 of Owsley county. The 
lowest proportion is 24.70 per cent, in No. 2962 from Laurel 
county. 

The proportions of carbon in the cokes , from 26.66 per cent, 
in No. 2928, Bell county (a cannel coal with 20.40 per cent, of 
ash), range up to 60.00 per cent, in No. 2989, and as high as 
66.80 per cent, in No. 3000 ; both Pike county coals. 

Of the 22 samples of coal from Pike county analyzed, no 
less than ten contained fixed carbon in the coke^ in proportions 
varying from 60.00 per cent, in No. 2987, up to 65.70 per cent, 
in No. 8002. 

The highest percentages of carbon in the coke of the Bell 
county coals were 62.50, 62.80 and 63.60; in numbers, 2936, 
2934 and 2986, severally. 

The ash percentages range from 1.40 per cent, in No. 2934 
of Bell county, and as low as 0.90 per cent in No. 2964, of 
Laurel county, up to 10.00 in No. 2970, of Lawrence county, 
and as high as 37.64 per cent, in No. 2962, of Laurel county. 
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There being eleven of the coals examined, several of which 
are cannel coals, the ash percentages range between 10.00 and 
37.54 per cent. The remainder of the 82 coals analyzed, gave 
ash percentages ranging from 0.90 to 9.40 percent.; 34 of the 
82 having ash percentages, ranging from 0.90 to 6.00 per cent, 
only. 

The percentages of sviphur range from 0.370 per cent., in 
No. 2928, of Bell county, up to as high as 6.460 and 4.714, in 
Nos. 2967 and 2960, of Lawrence county, and 4.670 per cent, in 
No. 2962, of Laurel county. These, however, are exceptional 
cases; in the whole 82 coals the sulphur percentages are in 
smaller proportions than 1 per cent.; ranging from 0.370 per 
cent, upward. 

In regard to the coking quality of these coals, it is probable 
that samples Nos. 2931, 2932, 2933, 2934 and 2936, of BeU 
cownty^ would make good coke. Their a^h percentages being, 
severally, 6.40, 6.40, 5.70, 1.40, and 2.40. Of course, tho9e 
which leave the smallest proportion of ash are tbe best. 

Of the Jackson county coals, only Nos. 2949, 2954, 2955 and 
2956, would, most probably, make good coke ; ^containing, sev- 
erally, 6.40, 8.20, 6.30, 3.10 and 4.64 i>er cent, of ash. An ash 
percentage in the coal of 8.20 would probably be too high for 
coke of best quality. The larger ash percentages in the other 
samples which gave '^spongy coke," diminish proportionally 
their value as fuel. 

The 6 Laurel county coals give three which may yield good 
cokes, viz: Nos. 2969, 2960 and 2961, the ash percentages of 
which are severally 0.90, 2.90 and 5.80. No. 2963 is a coking 
coal, but it leaves 7.60 i)er cent, of ash, which, of course, would 
make a larger percentage in the coke. 

Of the 9 coals from Lawrence cou :ty, only three would 
probably make coke of the first quality, viz : Nos. 2966, 2971 
(bis) and 2967, which give, severally, 4.20, 4.40 and 6.00 i)er 
cent, of ash. The other coking coals of this county reported, 
viz : Nos. 2964, 2966, 2969 and 2968, are reduced in value by 
their larger proportions of ash, severally amounting to 8.20, 
14.00, 14.20 and 16.00 per cent. 

Seven of the Pike county coals analyzed promise to yield 
good cokes, viz: Nos. 2986, 2988, 2989, 2991, 2992 2996 and 



CHEMICAL REPORT. 165 

2998; the ash percentages of which coals are, severally, 6.40^ 
6.40, 6.00, 5.40, 6.20, 5.80 and 4.60. 

The cokes of the other coking coals of this county, reported 
above, are diminished in value by their larger proportions of 
ash, and the large percentages of sulphur in coals Nos. 2986, 
2091, and 2992, amounting to 1.703, 2.527 and 2.280 per cent., 
severally, might diminish the value, for some uses, of the cokes 
made from them. 

The seven Pulaski county coals gave only three which 
promise good cokes, viz : Nos. 3009, 3012 and 3013, which 
leave severally 8.00, 9.40 and 6.60 percentages of ash. Only 
one of these, viz : No. 3013 would give coke of the best qual- 
ity, the large ash of the other two diminishing their value. 

The three Rockcastle samples promise only one which would 
give good coke, viz : No. 3018, the ash of which coal is only 
4.40 per cent, and the sulphur only 0.494 per cent. 

Among the twelve Whitley county coals analyzed, eight 
promise to give good cokes, viz ; Nos. 3022, 3023, 3024, 3026, 
3027, 3028, 8031 and 3032, which, severally, left only 3.70, 1.40, 
1.30, 2.80, 3.40, 4.00, 4.80 and 5.14 per cents, of ashes. The 
percentages of syZphur in these coals being, severally, 0.453, 
0.494, 0.714, 0.796, 0.961, 0.522, 1.428 and 0.669. 

Whitley county appears to be especially favored in coking 
coals. 

Bell County. 

Coals. 

No. 2928 — Cannel Coal, from a mine opposite Pineville, be- 
longing to the "Pour-mile Coal and Land Company." 
A dull black, exceedingly tough cannel coal or bituminous 
shale, imperfectly laminated, in some parts breaking with 
imperfect conchoidal fracture. No pyrites or fibrous coal 
apparent. Sample sent from Frankfort February 23, 1889. 

No. 2929— Coal: on Caney Fork of Left Fork of Straight 
creek. A 42-inch coal without parting. Average sample 
collected by R C. B. Thruston, August 20, 1888. 

No. 2930 — Coal : on right hand Fork of Straight creek, two- 
and-a-half miles above the mouth. Greological position. 
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upper splint bed. Bed W) inches thick. Average sample 
taken from the entire bed, except a 6-inch parting, by B. C. 
B. Thruston, August 20, 1888. 

No. 2931 — Coal: average sample from the 48 inch coal in the 
bed of Straight creek, dipping 70 degrees, near the mouth of 
''Kettle Island Branch," Collected by R. C. B. Thruston, 
August 22, 18S8. 

No. 2932 — Coal: "CockerelFs coal," on Cannon creek, one 
mile above the railroad. Average sample of the 2 feet 8 
inches face of the bed. ''Lower Barner Seam." Collected 
by A. R. Crandall, May 26, 1889. 

No. 2933 — Coal: "Cockerell's coal, Barner seam," on Cannon 
creek. Average sample from the 2 feet 1 inches face of the 
ted. Collected by A. R. Crandall, May, 1889. 

No. 2934— Coal : '' Cockerell's coal," on Cannon creek. Aver- 
age sample from the 37'inch face of the bed under the sand- 
stone ledge, 500 feet above the creek. Collected by A. R. 
Crandall, May 31, 1889. 

No. 2936— Coal on Bennett's Pork, in Pork Ridge. Average 
sample of the 48 inch face, driven in 76 yards. Collected by 
A. R. Crandall, December 17, 1889. 

No. 2936— Coal on "Bennett's Pork," near Tennessee line, 
Mingo mountain. Average sample of the bed. Coal 64 
inches, clay-parting 6 inches. Collected by A. R. Crandall. 
December 17, 1689. 
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These Bell county coals are all valuable ; even the cannel 
coal, No. 2928, with its small proportion of carbon in its pul- 
verulent coke — only 26.66 per cent. — and its large quantity 
of ash — ^20.40 per cent.— may be profitably used in the pro- 
duction of gas, or as fuel, because of its large proportion of vol 
atile combustible matters, which equal 62.34 per cent, of its 
weight, and which, besides giving out more light in burning, 
gives very much more heat than an equal weight of fixed 
carbon. Its proportion of sulphur, also, is quite small. 

The coals, numbers 2029, 2931, 2932, 2933, 2934 and 2935, all 
appear to be coking coals. The best and most valuable of 
these are Nos. 2929, 2934 and 2935, which yield, severally, 
61.80, 62.80 and 63.60 per cent, of fixed carbon (stated in the 
order in which they are named), contained in 65.00, 64.20 and 
66,00 per cent, of spongy cokes, and contain only 0.549, 0.577 
and 0.439 per cent., severally, of sulphur. 

The other coking coals described above, viz: numbers 2931, 
2932 and 2933, containing, severally, 3.845, 2.193 and 2.335 per 
cent, of sulphur, would be less valuable, especially in the iron 
industry, than the others mentioned above, but yet would be 
very good fuel for most purposes ; all leaving but a moderate 
proportion of ash in burning. 

No. 2934 leaves but a remarkably small proportion of ash 
on burning, viz: only 1.40 per cent. The ashes of all these 
coals, except that of the cannel coal, are below the general 
average from good coals, varying from 1.40 per cent, in No. 
2934, to 6. 40 per cent, in Nos. 2931 and 2932. The coals, Nos. 
2930 and 2936, which yielded only fridble cokes in the crucible, 
are quite pure and valuable coals for all ordinary purposes, 
and may, possibly, under the pressure of the coking-oven, 
yield good coke. 

Bell County Coke. 

No. 2937 — Coke. Seventy- two-hour coke, made from the run 

of the mine. 

Sample from Pine Mountain Iron Company, Pineville, Bell 
county. Received April 24, 1889. 
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Hygroscopic moisture . . . . 
Volatile matters at red heat . 



COMPOSITION. 
. 0.40 



Coke 99.80 1 



40 1 

*80 I ^°^*'^^® matters . 

Carbon in the coke 
Grey-brown ash . 



. . . 0.70 

. . . 94 > 90 
. . . 4.40 



100.00 



100 00 



Percentages of sulphur ... 0.492 



Quite a good, pare coke. 



Bell Countt Iron Ores. 

No. 2938 — Oriskany Iron Ore, on Straight creek. Average 
sample from the 6J feet exposure. Collected by R. C. B. 
Thruston, August 23, 1888. 
A cellular limonite, with much ochreous incrustation. 

ft 

No. 2939— ''Lock's Iron Ore." Kettle Island Branch of 
Straight creek. Bed 3 feet 7^ inches thick. Average sample 
from the wholfe face of the bed collected by R. C. B. Thrus- 
ton, August 22, 1888. 

A limonite ore encrusted with ochreous material ; some lumps 
with a little iron carbonate in the interior. 

COMPOSITION OF THESE BELL COUNTY IRON ORES.— (Air-Dried.) 



Numbers. 



iron peroxide . . , 

Alumina 

Lime carbonate . . 

Magnesia 

Phosphoric acid . . 

Sulphur 

Silica 

Water, etc., and loss 



2938 



a 60.023 

5 148 

trace. 

.180 

b .689 

.412 

19.500 

14.098 



2939 



100.00 



d 



} 



71.120 
3.680 
1.900 
2.160 
3.110 
1.098 

16.932 



(o.) Equal to 42.164 per cent, of iron. 
(<j.) Equal to 49.784 per cent, of iron. 
(b.) Equal to 0.279 per cent, phosphorus. 
{d.) Equal to 1.340 per cent. pho,sphoru8. 

Rich iron ores — large phosphorus in No. 2939. 
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Bbbokinridge County. 

No. 2940 — " Bituminous Sandstone." Breaks of Rougb river, 
Lost Ran, 6 miles east of Hardinsburg. Bed 5 to 7 feet 
thick. Sample collected by Mr. J. C. Fawcett, January, 1889. 

No. 2941— '* Bituminous Sandstone,'* collected by Mr. C. W. 
Moorman, of Cloverport, who states that it is 3 to 30 feet in 
thickness, says he has 700 acres of it. The sample is from 
its outcrop. Analyzed by incineration, etc. 

composition of these bituminous sandstones.— (Air Dried.) 



Number. 



2940 



•Semifluid bitumen (or Petroleum) 

Fine siliceous sand 

Water . 



7.96 

91.04 

1.00 



Petroleum. 



See Carter county for analysis of another bituminous sand, 

the composition of which is 

Another from Fort Ducbene, Utah 



} 



3.66 
6.87 



2941 



9.25 
90.75 



Fine sand. 



96.44 
90.44 



It appears, on analysis, that what seems to be a compact, 
and, sometimes, a tough sandsUme resolves itself, on analysis, 
by burning, or by the action of bitumen solvents, into petro- 
leum and fine sand, which, in some samples, is beautifully 
pure and white. Whether thick petroleum could be used with 
advantage on macadamized or sandy streets and roads, is well 
worthy of trial ; it would, at least, prevent the penetration of 
water, which is so very injurious. If the experiment is made, 
the street or road should be perfectly dry and the i)etroleum 
should be heated. 



Caldwell County. 

No. 2942 — Marl. Somewhat indurated. From land of Mr. E 
M. Stephens, 3 miles east of Princeton, Caldwell county, Ky. 
Bed 4 feet thick. 
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Mostly in soft, friable laminse, of a light-grey color, nearly 
white, with some ferruginous stains. Quite plastic with water 
when pulverized. Fused before the blow-pipe. Did not prove 
to be ** hydraulic " on experiment. 

COMPOSITION OF THIS MARL.— (Air Dried.) 



Silica 

Alumina, with trace of iron oxide 

Lime 

Magnesia 

Phosphoric acid 

Potash 

Soda 

Water, carbonic acid and loss . . 



Per cent. 



37.800 

13.821 

21 . 168 

1.440 

1.279 

2.391 

2.284 

20.867 



100.000 



The potash, phosphoric acid, lime, etc., contained in this 

marl, may recommend it as a top-dressing to a poor soil. It 

might probably be also used in some forms of terra cotta or 

cheap pottery. 

Carteb County. 

No. 294 -J — ^Bituminous Sand, from head of Tygert*s creek. A 
tough, black solid, which, when rubbed up in a mortar, be- 
came soft and somewhat plastic. Digested in gasoline, etc., 
it gave up, of thick petroleum, 3.56 per cent., leaving pure 
white sand, 96.44 per cent. 
The sand api>eared to be pure enough to be employed in the 

manufacture of the finest white glass. 

Daviess County. 

No. 2944 — *' Cannel Shale,'' from Owensboro, Daviess county, 
sent by R. S. Bevier to Mr. Procter, October 1, 1888. 
A dense black shale, with impressions of small bivalve shells 

and some bright pyrites. 

COMPOSITION.— (Air IMed.) 

Per cent. Per cent. 

V^ffir^b'T^e'm.iten.-. : '. if -.^JToUl volatile «.tte« 14-60 

Pulverulent reddue ^^{g^^^Jr!,;^^'^ ! ! ! ! ! ! K 

100.00 100.00 

Of very little value for fuel. 
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No. 2945— Mineral Water from Bell's farm, 12 miles south 
of Owensboro, on the line of the Owensboro and Falls of 
Bough Creek Eailroad. Sample collected by Captain R. S. 
Triplett. Received July 15, 1889. 

The water gave a slightly acid reaction, and had deposited a 
small amount of ferruginous sediment in the jag in which it 
was brought. 

COMPOSITION IN 1,000 PARTS. 



Iron sulphate 

Alumina Sulphate 

Lime sulphate 

Potash sulphate 

Soda sulphate 

Sodium chloride 

Magnesium chloride 

Silica 

Total saline matters in 1,000 parts of the water 



0.031 
.928 
.607 
.024 
.019 
.019 
.057 
.028 



1.613 



The principal active ingredients ' of this water are the sul- 
phates of alumina and lime. It is slightly chalybeate and 
astringent 

Payette County. 

The great durable fertility of the region of the limestone of 
of the Lower Silurian formation, in which Fayette and its 
neighboring counties are located, is owing greatly to the phos- 
phoric acid and other fertilizing materials which exist in nota- 
ble proportions in this limestone. As early as 1848, the 
attention of the present writer was attracted to this subject, 
and, in the Albany Cultivator of April, 1849, he published the 
result of two analyses of this limestone taken from a well in 
Lexington, with remarks on the great value of this ready 
source of these essential elements of fertility. 

At that time, however, the methods of chemical analysis were 
by no means perfect, and the proportion of phosphoric acid in 
the limestone analyzed was, no doubt, greatly underrated at 
1.35 per cent. In more recent times, many more analyses have 
been made by him of different layers of our limestone from 
different localities in Fayette county, and it has been found 
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that, while this whole limestone formation contains phosphoric 
acid, it varies in proportion from about 1.40 per cent, up to 
more than 31. per cent. ; and that the richer layers of the 
rock have, nowhere been found, as yet, of more than one 
foot in thickness, as is the case with the remarkable layer on 
the Newtown turnpike, described in Chemical Analyses of 
Kentucky Geological Sui-vey, Vol. A. , page 245. 

The results of a few more analyses of the blue limestone of 
Fayette county, for the determination of the phosphoric acid, 
are given below : 

No. 2946 — B. Blue Limestone. Structure fine crystalline, 
granular; used on the turnpike, just beyond Lexington, on 
the Newtown road, opi)osite the brick-yard. 
Proportion of pJiosplioric acid found, 7.935 per cent. 

No. 2946 — C. Blue limestone, on the same road, from farm of 
Mr. Cromwell, about 3 miles from Lexington. 
Proportion of plu>sph(yric acid found, 2,982 per cent. 

No. 2946— D. Fossiliferous blue limestone, the softer, marly 

layer found between the harder layers. Winton farm, 7 

miles from Lexington, on the same road. 

Proportion of phosphoric acid, only 3.136 per cent. 

An analysis of another thin layer on the side of South Lime- 
stone street, Lexington, near the Agricultural Experiment 
Station, made in the laboratory of the station, gave proportion 
of phosphoric acid, 29.73 per cent. 

In the several thin layers found in this limestone on South 
Limestone street, examined at the Agricultural Station, the 
phosphoric acid was found to vary from 29.73 (d) per cent., 
as above stated, equal to 64.93 per cent, of phosphate of lime, 
down to 3.84 per cent., equal to 8.83 per cent, of phosphate 
of lime. A layer in the limestone at the city quarry was 
found to yield only 3.30 per cent, of phosphoric acid, equal 
to 7.21 per cent, of phosphate of lime. 

The great body of the limestone, no doubt, contains a still 
smaller percentage. 
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Floyd County. 

Ho. 2947 — LiHOKiTE Iron Ore, from Cane Branch of Beaver 
creek, on farm of Jefferson Robinson, Floyd county. Sam- 
ple collected by C. N. Brown, September 5, 1888. 
A reddish-brown limonite. 

COMPOSITION.— (Air Dried.) 



Iron poroxidA . . . 
Alumina ... 
Lime carbonate . . 
Magnesia carbonato 
Phcwphoric acid . . 

Silica 

Water and loss . . 



Per cent. 



55.626 

10.568 

12.100 

2.497 

2.046 

5.000 

12.263 



lOO.OCO 



Equal 88.868 per cent, of iron. 



Equal 0.898 per cent, of phosph 



lOruB. 



Jackson County. 

No. 2948— **Cannel Coal," on Deer Fork of Horse lick 
creek, Jackson connty. Bed 88 inches thick, at the top of 
the conglomerate rock. Average sample from the whole face 
of the bed near the ontcrop. Some little clay adhering to 
the sample. Collected by A. R. Crandall, Jnne, 1889. 
A dull-looking cannel coal. 

No. 2949 — Coal. ''Jack Carpenter's coal," Horse lack creek 
Jackson]^coanty, near the top of the conglomerate limestone. 
Average sample of the 36-inch face, near the outcrop. Col- 
lected by A. B. Crandall and Sullivan, Jane 25, 1889. 

No. 2960 — Coal. Wells'. Sand Lick creek, Jackson county. 
Average sample from the whole 36-inch face, without part- 
ing, near the outcrop. Collected by G. M. Sullivan, June 
28, 1889. 

No. 2961 — Coal, on Mace Branch of Big Clover creek, Jackson 
County, 46 feet above the Subcarboniferous limestone. Aver- 
age sample from the upper and lower benches. Collected by 
Q. M. Sullivan, June 28, 1889. 
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Upper bench, 2 feet 7 inches ; clay parting, 9f inches ; lowei 
bench, 2 feet 4 inches. 

No. 2962— Coal. Pete McDaniel's, on Joe's Branch of Rac 
coon creek, Jackson oonnty. Average sample from the 3 
feet face at the oatcrop. Collected by A. B. Crandall, Jane 
28, 1889. 

No. 2963 — Coal of Jake Gabbard's bank, Indian creek, 3 miles 
below McKee, Jackson coanty. Oeological position 96 feet 
above the Subcarboniferous limestone. Average sample. Col- 
lected by 6. M. Sullivan, July 8, 1889 

No. 2964— Coal on Scott Dickson's land, Bell's Branc^ of 
Indian creek, 1^ miles from McKee, Jackson coanty, Oeo- 
logical position 120 feet above the Subcarboniferoas lime- 
stone. Average sample. Collected by G. M. Sullivan, 
August 14, 1889. Bed 86} inches. 

No. 2966— Coal from "Turkey-foot Bank," owned by Captain 
Wilson, Turkey-foot Branch of War Fork of Station Camp, 
Jackson county. Oeological position 86 feet above the Sub- 
carboniferous limestone. Average sample. Collected by 
G. M. Sullivan, August 16, 1889. 

No. 2866— Coal from the **Shelton Brock" bed, near Collins- 
worth ; 30 inches thick ; on Bock Lick Branch, a tributary 
of Big Clover creek. Average sample. Collected by G. 
M. Sullivan, October 18, 1889. 

OEOL. 8UB.^2 



176 



CHEMICAL BEPORT. 



CO 



ooo 

t>- f-1 w 

• • • 

f-i kO CO 
00 ;o 



• • • 

9C iQ 



8 
8 









5^ 



OOO 
-^ CO O 

«* «o CS 

CO kO 



8SS 

• • • 
^H kO CO 



8 



>A 



OO 



00 ♦» 



-^So 

eoc4 ^ 
00 :0 



Ot* » 

• • • 

CO t>- <o 

CO kO 



5 ^ c2£ 



T 

a 

o 

H 

o 

o 
o 

P^ 
O 

O 



CO 

2 

o 



00 



<5 
kO 



Oi 
94 



S W *-• 
C4 CO 



8 



OOO 
t*- CO t* 

• • 

t-4 t* O 
00 ^ 



8 
8 



s 






CO Q9 ^ 
OO CO 



8 
8 



35 ri o 

• • • 

r-tOOO 
00 kO t— « 



8 

8 






C 



OOO 

OO f-i « 

• • 

CO -^ •-• 



a 

s. 

CO 






CO K^ O 

• • • 

gf-4 00 
kO 1-4 



8 
8 



8 tcJj K® 



CD 



o 

D4 



o» 

s 

C4 



SS8 

00 co 



8 



• • • 

OO 00 00 

CO CO 



8 
8 



88® 



C4 



« kOOO 
00 t/0 



8 
8 












ooS ^ o 

• • • I 

CO CO CO Q 

CO O O 






00 



o 

5 



a 

9 



o6 9 w 

• » • 

f-1 W iO 



3 

o 
H 



«>5 



04SS 

"44 CO A 



8 
8 



OD 1-^ 



e 

68 

^6< 



s 

o 



o 

Cm 
O 

2 

OS 
08 



hi 

a, 
^ 1 

** bO 

"s I 



CHEMICAL RSPOBT. 177 

The only coal entitled to the name of cannd coal, among 
these samples, is No. 3948, which gave 42.40 per cent, of 
volatile combustible matters ; fhe other samples yielding 
only from 27.30 per cent, in No. 2968, up to 36.60, No. 2966. 
This coal. No. 2948, leaving only 9.20 per cent, of ash, and a 
dense 8i)ongy coke, is purer than most other cannel coals. 

No. 2966 gave only 3.10 per cent of ash, the lowest of all 

the samples ; the proportions running up to 10.00, 11.60 and 

13.00, in Nos. 2963, 2962 and 2961. All except Nos. 2948, 2961, 
2962 and 2963, would make very good coke ; those named, as 
well as No. 2949, containing an objectionable large quantity of 

ash. 

JxFFEBsoN County. 

No. 2967 (2) LuuBTONB from a bed in the oatial at Louis- 
ville. Sample sent by Wm. Skeene & Co., July, 1889. 

COMPOSITION, as received in powdered condition in a l>arreL 



Lime carbonate . . . 
Magnesia carbonate. . 
Lime sulphate .... 
Phosphoric acid . . . . 
Alumina and iron oxide 
Potash and soda . . . 
Silicious residue . . . 
Moisture and loss . . 



77.290 
7.870 

.WZ 

.888 

.880 

tr. only. 

4.900 

8.285 



100.000 



Quite a pure, somewhat magnesian limestone, which would 
make very pure white lime on calcination, but would hardly 
pay as a fertilizer, except on soils very deficient of lime. 

Johnson County. 

COKZ. 

No. 3967 (3). CoKs, from coal of Greasy creek. Sample sent 
by J. H. iforthrop, August 9, 1889. 

COMPOSITION. 

vJfiSTcSmruSiWe'm^^^ ^l^ } Total volatile n«.tte» 4.40 

Coke 95 60 j Carbon in the coke 88.60 

(Grey ash 7.00 

100.00 Ioo!oo 



Percentage of sulphur 0.676 
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LAURftL Goimry. 

No. 3956—'^ Sbki-Cannel Coal," from a 36-mch seam, located 
li mil^ from Lily Station on the Louisville & Naskville 
railroad, Laurel county. The seam is 5 feet bblow water 
level. An aveMge sample of the whole bed. iSent July 17^ 
1889. 
Rathei* a duU-bhtok, semi-cannel coal, breakmg in laminfe, 

with sDihe mineral carbon between, but no apparent pyrites; 

some little ferruginous incrustations on external surfaces. 

No. 2959 — Coal ; from mine at Lily, on the Knoxville Branch 
of the L. & N. R. R., own^d and worked by the Lily Mining 
& Maiiuftictaring Comfpany. Total thickness of the bed 44 
inches. Saikipie sent by Rev. L. H. Blanton. 
A bright, pure- looking coal, presenting, in some parts, 

'* bird's-eye" structure; no mineral carbon apparent, but a 

little bright pyrites. 

No. 2960 — Coal; From Lily, Laurel county. Average sample 
from two rooihs of the 44-inch face of the bed, including a 
2-iO!6k ^^ bone-coal," 8 inches from the top. Colleoted by A. 
R. Crandall, June 6, 1889. 

No. 2961— Coal ; at *' Winding-stair Gap," Laurel county. 
Average sample from the 38 inch face, driven in about 10 
feet. Collected by A. R. Crandall, Jmly 81, 1889. 

No. 29e3--^eoAL; on ''Indian Camp Branch," a tributary of 
Craig creek, 2 miles above Vox Post-offibe, Laurel county, 
on John Brewer's land; known as ^'Brewer's cannel coal," 
82 inches thick. Average sample collected by G. M. Sullivan, 
October 8, 1889. 

No. 2963— Coal; 62 inches thick, on W. P. Bray's land, 
known as Bray's coal-bank, on Craig creek, near Vox Post- 
office, Laurel county. Average sample collected by G. M. 
Sullivan, October 7, 1889. 

No. 2963 (bis) — Carbonate Iron Grk; from Laurel river, near 

Lily. Sample by A. R. Crandall, June, 1889. 

Found, by titration to contain 32.766 per cent, of iron in its 
86.919 per cent, of carbonate, etc. 
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Of these coals, it is probable the following may be used in 
the manufacture of coke, named in the order of their relative 
value for this use, viz : Nos. 2959, 2960, 2961 and 2963. The 
best of them is No. 2959, which gave 60.60 per cent, of dense 
spongy coke, containing 59.70 of carbon, and a very remarka- 
bly small proportion of white asb, viz: only 0.90 per cent. 
Nos. 2960, 2961 and 2963 containing rather more ash and sul- 
phur, would, no doubt, yield good coke for all ordinary pur- 
poses. Nos. 2958 and 2962— containing, severally, 14.20 and 
37.54 per cent, of ash material — while they may be used as 
ordinary fuel are, of course, proportionately less valuable 
than the purer coals. 

Lawrence County, 

Coals. 

No. 2964— Coal ; head of Straight Fork of Donathan creek. 

Average sample from the middle 16 inches. Collected bv A. 

R. Crandall. August 27, 1888. 

Irregularly laminated ; some mineral charcoal on the lamin^s, 
with a little of fine-grained pyrites. 

No. 2965 — Coal from the same bed as the next preceding 
sample. Average sample by Mr. Crandall, from the upper 
27 inches. 
Resembles the preceding sample ; somewhat more laminated. 

No. 2966— Coal from the same bed as preceding. Average 
sample of the lower 17 inches. By Mr. Crandall. 
Resembles the two preceding samples, except that some por- 
tions break into thin lamellae, resembling bituminous shale. 

No. 2967 — Coal ; a lump from the bottom 6 inches. Collected 

by A. R. Crandall, August 27, 1888. 

Fracture generally irregular, with irregular, shining sur- 
faces; some portions laminated, with dull surfaces coated with 
mineral charcoal and fine grained pyrites. 

No. 2968 — Coal ; on Jacob Peters' land, on Three-mile creek, 
Lawrence county. Average sample from the top 37 inches. 
Collected by A. R. Crandall, August 27, 1888. 
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No. 8069 — Coal ; average sample from the bottom 13 inches of 
the bed next above described. 

No. 2970— Coal; '*Big Coal," on Griffith's creek, Lawrence 
county. Sample collected by John R. Procter, August 29, 
1888. 
A lump with ferruginous coating on one edge. Breaks into 

irregular laminse, which are coated irregularly with fibrous 

coal and fine granular pyrites. 

No. 2971— "Cannel Coal" (White House). Mouth of White 
House, Lawrence connty. Average sample from the whole 
bed, from 2 pits 200 feet in. Collected by A. R. CrandaJl. 
A pure-looking cannel coal ; no fibrous coal or pyrites appar- 
ent. Fracture imperfectly conchoidal. 
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Remaxkable differences are shown in the compositioa of the 
four samples of different layers in the^same bed of coal; jSos. 
2964-5-^7— for example ; the Hyifrosjcopic moUture was fonnd 
to be as high as 6 per cent, in the coal of the upper layer, No. 
2965, and only 3. per cent in the 3 other layers. The volatile 
ooTnbustihle maUers^ 32.40 per cent, in this upper layer, was 89. 
per cent, in the bottcm 6 inches, No. ?967. The ooke^ 58 i)er 
cent, in this bottom layer, was 61.60 per cent in the upper 27 
inches, No. 2965. 

The carbon in the coke, 57.40 per cent, in the upper 27 
inches, was only 47. per cent, in tiie lower 17 inches, No. 2966. 

The proportions of lash in these different layers of the bed 
varied still more, being only 4.20 per cent, in the upper 17 
inches (No. 2965), and as high as 14.00 per cent, in the lower 17 
inches (No. 2966). 

SulpJmr was found in the proportions of 0.494 per cent, in 
the upper 27 inches in No. 2965, and as high as 4.714 and 6.450 
in Nos. 2966 and 2967, the lower layers. 

The coals of each layer examined yielded a spongy coke in 
the crucible. The largest ash proportions are in Nos. 2970, 
2971, 2966, 2969 and 2968, which gave from 10. to 16. per cent, 
of ash on burning. While their cokes might be available for 
many purposes, they could not compete in the iron industry 
with cokes which contained less earthy material; more especi- 
ally as these cokes contain also large proportions of sulphur. 

For ordinary fuel, of course, these coals are all available, but 
their real value is always to be discounted by the quantity of 
ashes they leave behind in burning.* 

Lawrence Countt. 

Iron Ores. 

No. 2972 — LiMONiTE Iron Ore, from a bed at See Gap. A 
dense, dark-brown ore, coated and mixed with ochreous ore. 
Collected by A. K. Crandall. 

No. 2973 — ^Iron Ore ; Yellow Kidney^ on Straight creek, fork 
of Three-mile creek, Lawrence county. Sample collected by 
A. R. Crandall, August 27, 1888. 

*See end of the following iron ores for another Lawrence county coal. 
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No. 2974— Iron Orb; Limomte^ irregularly cellular, with a 
little ochreous ore. 'Head of Three-mile creek, Lawrence 
county. Collected by A. B. Grandall, August 28, 1888. 

No. 2975 — ^Iron Ore ; Umonite^ from same locality as the next 
preceding; similar ore. Collected by A. B. Crandall. 

No. 2976— Iron Ore ; part of a nodule of dense Limonite, with 
soft ochreous material in the interior. Wallbridge's Station, 
on Chattaroi Railroad, Lawrence county. 

No. 2977— Iron Ore; Irofum Limcnite ore. Peck's Station, 
Griffith's creek, Lawrence county. Collected by A. R. Cran- 
dall, August 28, 1888. 

No. 2978— Iron Ore ; head of Griffith's creek. A dense, dark- 
reddish-brown lamonite ore. Collected by A. B. Crandall,. 
August 27, 1888. 

No. 2979— Iron Ore; north of Looisa, Lawrence county. 
Said to be three feet thick. Sample sent from Frankfort by 
Mr. Procter, received September 7, 1888. 
A very hard oolitic ore. 
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The metallic iron contained in these ores varies from 46.030 
per cent, in No. 2977, down to 31.832 per cent, in No. 2972. 
The value of the first- named ore is much affected by its large 
proi>ortion of phosphoric acid, equal to 3.326 per cent. The 
other ores contain this ingredient in proportions from only 
0.167 in Nos. 2976, 2978 and 2979, up to 0.279 per cent, in Nos. 
2972 and 2973. All of these ores are valuable. 

No. 2971 bis — Coal from Whiteboro creek, sent by J. H. North- 
rop, of Louisa, Ky. 

0OMPOSITION.-(Air-Dried.) 

Per Cent. Per Cent. 

fjfa'K^^rsitSrmatiers : i ! sl.^lTotal voUUle matter, 87.80 

Light spongy coke ^{Et^fc^^eV^h""' ! ! ! ! ! ! i^ 

100.00 100.00 



Percentage of sulphur 0.878 

A good coking coal. 

Logan CouNtY. 

No. 2980 — White Limestone (St. Louis Limestone), from 
Bussellville, Logan county. Sample collected by D. W. 
Burgher. Received from Frankfort September 16, 1889. 
A light-grey, nearly white, fine-oolitic limestone. 

COMPOSITION.— (Air-Driod.) 



Lime carbonate 

Magnesia carbonate 

Alumina, iron oxide and phosphoric acid 

Silicious residue 

Moisture and loss 



Per 

Cent. 



96,d00 

.832 

1.200 

1 200 

1.168 



100.000 



Quite pure limestone, which would yield very white fine lime 
for all ordinary uses. 
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Martin County. 

No. 2981 — Coal from Wolf creek. Oeological position : Lower 
coal. Average sample from the whole 86inch face. Collected 
by A. R. Crandall, June 12, 1889. 

COMPOSITION.— (Air-Dried ) 

?JSK^b'rfcatte« : : : 31:^}ToUI volatne matter, 85.00 

Spongy coke ^{^^^Ji;''^''''. '. : . . [ [ ! K 

100.00 100.00 



Percentage of sulphur 1.813 



Its large proportions of ash and sulphur would reduce its 
value for the manufacture of coke, etc. 

Ohio County. 

No. 2982— Mineral Water, from the Worrell farm, near the 
line of the Falls of Bough Creek Bailroad. Sample obtained 
by B. S. Triplett. Received from Frankfort July 23, 1889. 

OOMPOSITION in 1.000 parts of water. 



Ferrous sulphate . . 
Aluminum sulphate 
Calcium sulphate . . 
Magnesium sulphate 
Potassium sulphate . 
Sodium sulphate . . 
Sodium chloride -. . 
Silica 



In 1,000 parU 



0.122 
.248 
.690 
.687 
019 
.017 
019 
.086 



1.738 



A saline, astringent, chalybeate water. 
[See Appendix for an Ohio county colce.] 

Owsley County. 

No. 2983— Coal ; on Dick Reynolds' land. South Fork of Ken- 
tucky river. Average sample from 2(H-inch bed, by G. M. 
Sullivan, July 27, 1889. 
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OOMPOSITION— (Air- Dried.) 

V^gSTJSmb^teatie™ : ! ! ^ ! IS l^^o^J -'•»«• «»««• 6«-«> 

I>e-e«>ke J^{ Eight wJ*.S'' [WWW^ 

100.00 100.00 

Percentage of Bulphur 0.677 



This appears to be a good cannel coal. 

Pike County. 

Ikon Orks. 

No. 2984— Iron Orb, from the farm of J. Harvey Leslie, on 
Caney branch of John's creek. Sample collected by A. R. 
Crandall, Angost 1, 1889. 
A yellowish *brown limonite ore. 

No. 3986— Iron Orb ; on the Hawk Fnller branch of Bnflalo 
creek, on Spencer Boyoe's land. Bed 38 inches thick; near 
the top of the hilL Sample collected by C. N. Brown, 
August 4, 1888. 

A dark-reddish-brown Limonite ore, containing a little or- 
ganic matter. 

COMPOSITION OF THESE PIKE COUNTY IRON ORBS. -(Air- Dried.) 



Numbers in Report. 




Iron peroxide . . . 

Alumina 

Lime carbon Hte . . 
Magnesia carbonate 
Phosphoric acid . • 
Silicious residue . . 
Water, etc., and losa 



(a) 68.835 

16.627 

1.200 

.606 

(b) 2.178 

4.600 

16.966 



100.000 



2986 



(c) 70.428 

9.588 
.600 
.227 

(d) 1.279 
1.200 

16.888 



100 000 



(a) Equal to 41.184 per cent, of iron. 

(c) Equal to 49.296 per cent, of iron. 

(b) Equal to 1 .492 per cent, of phosphorus. 

(d) Equal to 0.868 per cent, of phosphorus. 
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Pike County Coals. 

No. 2986— Coal ; A. P. Bevins', on Bend branch of John's 
creek, Pike coanty. Average sample from the whole face — 
upi)er part 22 inches, lower part 27 inches. Collected by A. 
B. Crandall. 

A bright-looking coal, breaking generally irregularly, with 
irregular shining surfaces, some small portions laminated, with 
very little mineral charcoal, and no pyrites apparent. 

No. 2987 — Coal: 6 feet coal, on the ridge between Caney branch 
and Little Bushy branch of John's creek. Coal about 626 to 
650 feet above the creek. Average sample collecte d by C. N. 
Brown, August 23, 1888. 
Coal mostly laminated; some mineral charcoal on the laminse; 

no bright pyrites apparent. 

No. 2988 — Coal; on Pond creek. Average sample collected 
from the whole 62 inches of the face, by A. R. Crandall, 
August 8, 1889. 
No regular parting in the bed. 

No. 2989 — Coal; on Tug Pork. Average sample from the whole 
face of the bed. Collected by A. R. Crandall, August 9, 
1889. Coal, 2 feet ; shale, 15 inches ; coal, 43 inches. 

No. 2990 — Coal; on Turkey creek. Average sample of the 
whole 23-inch bed — cannel coal — badly weathered near the 
outcrop. Collected by A. R. Crandall, August 9, 1889. 

No. 2991 — Coal; on Tug Fork, 1 mile above the mouth of Pond 
creek. Average sample of the 45 inch bed, excluding a 
1 inch parting, 14 inches from the bottom. Collected by A. 
R. Crandall, August 9, 1889. 
Ten inches of coal above 8 inches clay shale not included. 

No. 2992— Coal; on Tug Fork, two miles above White Post. 
Average sample from the 6-feet bed (some little clay adher- 
ing) taken from near the mouth of the entry, by A. R. Cran- 
dall, August 11, 1889. 
Three small partings in the bed. 
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PiKB Ooui^TY Coals— Continned. 

No. 2093 — Coal; on Bead branch of Big creek. Avera^ sam- 
ple of the .70 -inch face, excluding a 2-inch parting near the 
base, and a i-inch parting 3 feet 4 inches from the top. 
Collected by A. B. Crandall, August d, 1889. (Some clay 
adhering.) 

No. 2994 — ^Coal; Cane Hollow. Average sample from the 
32-inch bed. (Splint and Block eoal, 1^ inches ; Bone coal at 
the middle.) Collected by A. R. Crandall, August 7, 1889. 

No. 2995 — Coal; on Big * creek. Average sample from the 
37-inch bed, excluding two 1-inch partings. Collected by 
A. R. Crandall, August 7, 1889. 

No. 2996— Coal; in *'Coal Hollow," on Big Creek. Average 
sample from the 35-inch face. Collected by A. R. Crandall, 
August 7, 1889. 

No. 2997— Cankel; Coal on ** Big creek." Average sample 
from the 32inch bed, excluding a parting 8 inches from the 
bottom, by A. R. Crandall, August 7, 1889. 

No. 2998— Coal; Shadel Pauley's coal, on Big creek. Aver- 
age sample from the 4 feet bed. Collected by A. R. Cran- 
dall, August 8, 1889. 

No, 2999 — Coal; at mouth of Peter creek. Average sample 
from the 62-inch bed, at the outcrop. Collected by A. R. 
Crandall, November 20, 1889. Some clay adhering to the 
sample. 

GEOL. 8UB. — 8. 
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Pike County Coals— Continued. 

No. 8000 — Coal; James H. Coleman's coal, head of Beech 
Fork of Peter creek. Average sample from the 63-inch bed. 
Collected bv A. R. Crandall, November 17, 1889. 

No. 3001 — Coal ; Davis' coal, on Peter branch of Blackberry 
creek. Average sample of the 66-inch bed, by A. R. Cran- 
dall, November 20, 1889. 
Splint coal, and probably a little shaley, 8 inches from the 

top, near the outcrop. 

No. 3002— Coal ; Thompson and Hatfield's, on Blackberry 
creek. Average sample from the lower five feet at the out- 
crop. Collected by A. R. Crandall, November 20, 1889. 
Some little clay adhering. 

No. 3003— Coal ; at mouth of Holly Fork of John's creek. 
Harrison Field's coal. Average sample from the 6-feet bed, 
from the weathered face. Collected by A. R. Crandall, No- 
vember 19, 1889. 

No. 3004— Coal ; Elias Hatfield's, on Blackberry creek. Aver- 
age sample of the 68-inch bed. Collected by A. R. Crandall. 
(A separate sample of the 6 inches near the top, marked B, 

was taken for test of ash, which left as much as 28.30 per cent. 

of ash.) 

No. 3006 — Coal; Andrew Collins' coal, on Stinking branch 
of John's creek. Average sample from the lower 60 inches. 
Collected by A. R. Crandall, November 18, 1889. 

No. 3006 — Coal; Dotson's coal, from near Jamboree post- 
oifice, on Peter creek. Average sample from the 46-inch bed, 
including 2 inches of bony splint coal. Collected by A. R. 
Crandall, November 19, 1889. 

No. 3007 — Coal; from Goon branch of Tug river, near the 
mouth of Blackberry creek. Average sample of the 39-inch 
outcrop. Collected by A. R. Crandall, November 20, 1889. 
Some clay adhering. 
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In the above-described 23 coals from Pike county, the Hygro- 
scopic moisture is found to vary from only 0.80 per cent, in No. 
a006, up to 5.20 per cent, in No. 2999. This difference is prob- 
ably partly owing to varying atmospheric conditions when 
the analyses were made. To get the real proportions of the 
other essential ingredients of the coals, the calculation should 
be made on the coals dried at a fixed temperature, say at 212^ 
F., a calculation easily to be made of the above reported re- 
sults. 

Of these 22 coals, eleven, at least, are, very probably, good 
coking coals, as may be seen in the following summary of their 
essential ingredients, viz : 



Number in Report. 




No. 2986 
No. 2088 
No. 2989 
No. 2991 
No. 2992 
No. 2994 
No. 2996 
No. 2996 
No. 2998 
No. 8001 
No. 8006 
No. 8006 



63.80 
71.40 
66.00 
60 40 
62.00 
70.10 
63 10 
66.60 
62.60 
71.20 
67.20 
70 80 



9 


> 

OB 


1 


1 


9 
1 


i 


I 


^ 


•1 


s 




9 


ri 


«♦• 


r*- 




• 


• 


67.40 


6.40 


66.40 


6.40 


60.00 


6.00 


66.00 


6 40 


66. SO 


6.20 


61.00 


14.20 


67.80 


6.80 


66.40 


9.20 


68.00 


4.60 


63.70 


7.46 


66.80 


10.40 


60.80 


10 00 



.1 

' 9 
. 1 



1.708 
.494 
.670 

2 627 

2.280 
.681 
.604 

1.638 
.769 
.649 
.727 
.719 



It can be seen in this table that the coke obtained from these 
coals ranges from 60.40 per cent, up to 71.40 per cent. The 
carbon contained in these cokes is from 66. up to 66.40 per 
cent. The ash is from only 4.60 -per cent., up to 14.20, in a 
single sample; and the sulphur from 0.494 per cent, up to 
2.627. 

In the cokes the i)ercentages of ash and sulphur would, of 
course, be larger than is calculated in the coals. 

It may be interesting to compare with these coals, the com- 
position of some of the best coking coals of Pennsylvania as 
given in the Bi)ecial report (Second Geological Survey of Penn- 
sylvania)— the Coke Report of P. Piatt, 1875 — as follows, page 
120: 
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ANALYSES OP THESE TYPES OP THE BEST COKING CX)ALS OF 

PENNSYLVANIA. 



O 
o 

SL 

GO 



Fixed carbon . 

Ash 

Volatile matters 
Sulphur . . . . 



Gonnel 
burg 
cent. 




bo 




gton 
— per 


Top 


»«— '„i«^ 


2 




Pitts- 
'—per 

• • • 




: ? 


59.62 


68.60 74.66 


8.28 


8.00 


7:60 


81 86 


22.88 16.00 


.784 

1 

1 


1.12 


1.86 



71.12 
7.60 

19.68 
1.70 



Pulaski County. 

Coals. 

No. 3008 — Coals; on Addison branch of Cumberland river. 
Average sample from the 54-inch face near the outcrop. 
Hard coal. Collected by A. R. Crandall. (Some clay ad- 
hering.) 

No. 3009~Coal; Raybum' s coal, Slipup mine. Average sam- 
ple of the 40-inch face, collected by A. R. Crandall, July 
30, 1889. 

No. 3010— Coals; on Big lick creek. Average sample from 
the 31-inch face. Splint coal, the upper 4 inches cannel coal. 
Collected by A. R. Crandall. (Some clay adhering.) 

No. 3011 — Coal; on Bear creek, semi-cannel or bone coal. 
Averacce sample of 4 inches at the top of the 42-inch bed. 
Collected by A. R. Crandall, August 1, 1889. 

No. 3012 — Coal; on Bear creek. Average sample from the 
42-inch face of the bed, exclusive of the semi-cannel at top 
(the next preceding sample). Collected by A. R. Crandall, 
August 1, 1889. 

No. 3013 — Coal; from Happy Hollow. Average sample from 
the 37 to 39-inch bed, in room 60 feet in the main entry. Col- 
lected by A. R. Crandall, July 23, 1889. 

No. 3014 — Coal ; Edwards' mine, Cumberland river, 1^ miles 
below the mouth of Rockcastle river. Sample from the 
whole 30-inch bed, in the old entry. Collected by A. R. 
CrandaU,, July 30, 1889. 
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Probably only 3 of these Pulaski county coals would yield 
very good coke, viz : Nos. 3009, 3012 and 3013, the Cbsh i)ercent- 
ages of which, severally, are 8.00, 9.40 and 6.60 ; the others, 
except No. 3014, which gives only 6.00 per cent., give from 
7.60 to 9.80 per cent., one single sample. No. 3011, leaving as 
much as 20.40 per cent, of ash, which diminishes proportion- 
ately its value as fuel. In all except Nos. 3012 and 3014, 
which have only 0.467 and 0.687 per cent, severally, the pro- 
portions of sulphur are quite large, varying from 1.043 per 
cent, in No. 3013, up to 1.700 per cent, in No. 3008. 



Rockcastle County. 

Coals. 

No. 3016— Coal ; from Coflfee Branch, of Crooked creek. Av- 
erage sample of 36-inch bed. Collected by G. M. Sullivan, 
May 31, 1889. 

No. 3017— Coal; "Spiery Coal," from near Livingston. Bed 
84 feet above the Snbcarboniferous limestone. Average sam- 
ple from the face of the whole 33-inch bed. Collected by G. 
M. Sullivan, July 17, 1889. 

No. 3018 — Coal ; on Tarlton Clark's land, known as Clark's 
bank. Brash creek, 4^ miles from Brush Creek Station on the 
K. C. railroad. Oeological position : 86 feet above the Sub- 
carboniferous limestone. Average sample collected by G. 
M. Sullivan, from the 62- feet face, August 6, 1889. 

COMPOSITION OF THESE ROCKCASTLE COALS. 



Number in Report. 



Hyeroscopic moisture 

Volatile combustible matters 

Coke 

TotaU 

Total volatile matters 

Carbon in the coke ... 

Ash 

Totols 

Cbaracter of tbe coke 

Color of the ash 

Percentage of Sulphur 



8016 


8017 


8.80 
31.00 
65.20 


4.20 
33.70 
62.10 


100.00 


100.00 


84.80 

66.20 

9.00 

100.00 


87.90 

65.90 

6.20 


100.00 


dense. 

very It. 

grey- 
0.412 


dense 

friable. 

lt.bron'h 

grey. 

0.968 



3018 



4.40 
81.00 
64.60 



100.00 



86.40 

60.20 

4.40 

100.00 



spongy. 

light 

Krey. 

0.494 
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No. 3018 is a remarkably pure, good coal, wliich would, no 
doubt, make very good coke. The others are not quite as val- 
uable, as seen in their larger proportions of ash, yet are good 
fuel. The large proportion of moisture is, very probably, 
partly an accident of the season. 

(It is easy to remove this irregular cause of variation by 
calculating the percentage in the samples, excluding the Hy- 
grometric moisture, which has been expelled at the temperature 
of about 212^ P.) 

Warren County. 

Mineral Waters. 

No. 3019 — Sulphur Mineral Water ; from a well of Mr. D. E. 
Mercer, at Rich Pond. Well 105 feet deep, the first 60 feet in 
clay, the rest in the Saint Louis Limestone. Sample received 
from Frankfort, in a gallon- jug imperfectly sealed, October 9, 
1888. 

COMPOSITION; in 1000 parts of the water. 



Hydrogen sulphide gas (remaioing) 411 Ouhic centimeters. 

Lime carbonate 0.3000) tj^i;! . „^i„*: . 

Magnesia carbonate 0(;67 I ^«J,^^ "^„?^^"t^^^^ 

Iron carbonate 0920J carbonic acid. 

Sodium chloride 6.6«40 

Potassium chloride 0346 

Magnesium chloride 0555 

Magnesia sulphate 1263 

Sodium, sulphate and carbonate traces, not estimated. 

Silica .0160 

Not estimated and loss 0529 

Saline matters in 1000 parts of the water 7.9280 



A saline sulphur water, slightly chalybeate, perfectly whole- 
some. 

No. 3020 — Mineral Water ; from a well bored 175 feet deep, 
on the public square, Bowling Green. Sample sent by Col. 
M. H. Crump. Received June 12, 1889. 
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COMPOSITION; in 1000 parts of the water. 



Iron carbonate O-^JfOl Held in solution by 

Lime carbonate . ^OV c„bo„ic ^cid. ' 

Magnesia carbonate .0091 j 

Sodium chloride 0897 

Potassium sulphate 0189 

Sodium sulphate 2199 

Lime sulphate 0977 

Magnesia sulphate 2280 

Silica 0040 

Saline matters in 1000 parts of the water 0.8893 



A weak saline and very weak chalybeate water, wholesome 
for all ordinary purposes, but somewhat "hard." Will de- 
posit most of its carbonate of lime on boiling. 

Warren County. 

LiMSSTONS. 

No. 3021 — Limestone ; a block sent from the McLellan Stone 
Company's quarry, Rockfield, Warren county, Kentucky, by 
Mr. James Brown. Received November 21, 1888. 

A compact, fine oolitic, light grey limestone, showing no fos- 
sils. Some few thin dark lines, not more than a twentieth of 
an inch thick, run horizontally through the block. These dark 
laminations were objected to by the architect. 

COMPOSITION (Air-dried.) 

Carbonate of lime 94.000 

Carbonate of magnesia 2.116 

Iron peroxide, alumina, etc .700 

Silica 2.200 

Water, etc., and loss .984 



100.000 



It was found that the stone did not cleave on the dark seams, 
the material of which is of a somewhat ferruginous composition, 
and probably would be as durable as the rest of the rock, and 
might even get harder by weathering. 
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Whitley County. 

Coals. 

No. 8032 — Coal; near Pleasant View, on the Louisville & Nash- 
ville 4lailroad. Outcrop of a 31-inch bed. Sample sent 
from Frankfort by A. R. Crandall, February 7, 1880. " Will 
it coke?" 
A bright, pure-looking coal. 

No. 3023 — Coal ; a selected sample of Jellico coal, lower por- 
tion of the bed. Procter mine, near Red Ash P. O. Brought 
by A. R. Crandall, March 16, 1889. 
A bright, pure-looking coal ; bird's-eye structure in part ; 

no fibrous coal or pyrites apparent. 

No. 3024 — Coal ; from same bed ; upper portion contains some 
little fibrous coal. 

No. 3025— Coal; H. C. King's, near Mahan Station, Wall's 
creek. Average sample from the whole 42-inch bed. Col- 
lected by A. R. Crandall, May 2, 1889. 

No. 3026 — Coal ; Truman's coal, on Cane creek, near Jellico. 
Average sample of the whole bed : coal, 34 inches ; clay 
shale, 1 inch ; coal, 4 inches. Collected by A. R. Crandall, 
May 8, 1889. 

No. 3027— Coal; from Coal Bank Branch, Carr's Pork of 
Watts' creek, 3 miles from Rockhold. Average sample from 
the 48-inch face, without parting. (One inch of bone coal 
2 feet from the top.) Collected by A. R. Crandall, May 9, 
1889. 

No. 3028 — Coal; from near '' Pleasant View." Average sample 
from the whole 40-inch face, near the outcrop. Collected by 
A. R. Crandall. 

No. 3029— Coal; head ot Cane creek. Average sample from 
the whole face, 3 feet 9 inches thick, including a 3-inch 
parting, 8 inches from the bottom. The lower part is splint 
coal; the lower, third and the upper benches are also. Col- 
lected by A. R. Crandall, July 17, 1889. 
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No. 3030— Coal ; Worley's Branch of South Fork of Cumber- 
land river; lower opening 63 inches. Twelve inches of the 
bottom is semi-cannel coal. Average sample from the out- 
crop of the whole face. Collected by A. B. Crandall, Octo- 
ber 28, 1889. 
A somewhat weathered sample. (Some clay adhering.) 

No. 3031 — Coal ; Jellico coal from near Williamsburg. Aver- 
age sample from the whole face ; 31 to 33 inches, 76 feet in 
the entry. Collected by A. B. Crandall. October 6, 1889. 

No. 3032 — Coal ; Splint coalj from near Brummitt's station on 
the Louisville & Nashville Bailroad, near the Knoxville 
Branch. (Coal belonging to Mrs. Mary E. Varnon, of Stan- 
ford, Ky.) Sample sent from Frankfort, received January 
6, 1890. 
Some mineral carbon and fine-grained pyrites between the 

laminae. 

No 3032 (bis.)— "Bird's-eye Cannel Coal ;" Halsey opening. 

Average sample of the cannel part (lower), 2 feet 4 inches ; 

6 inches of common coal above, under shale roof with layers 

of sandstone. The whole of the cannel coal not shown. 

Collected by A. B. Crandall, March 15, 1889. 

Pretty bright "bird's-eye" coalin parts ; portions more dull 
cannel. Some little bright scales of pyrites apparent. 
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With the exception of No. 3029 and No. 3032 (bis) in which 
the ash is 7.00 and 7.20 per cent., severally, these coals are 
quite pure from earthy material ; the percentages of dsh falling 
as low as 1.30 per cent, in No. 3024, and reaching 4.80 per 
cent, only, in the next highest of the whole. No. 3031. 

It is probable that good coke could be made from at least 
seven of the number, viz : Nos. 3022 3-4-6-7-31 and 3032. 

All of them are good fuel, No. 3029 and 3032 bis being some- 
what less valuable than the others, in the proportion of their 
larger ash percentages. 

Whitley County Coke. 

No. 3033 — Coke; made of slack coal, from the Jellico vein, 

Kensee mines. Sample collected by M. E. Thruston, October, 

1888. 

composition. 

Per cent Per cent. 
VoE'^ombu^^^^^^ ; : ^;^} Total volatile matters 0.70 

^y->^^ ^^{o^^rwi'r'^ : : : : : : : K 

100.00 100.00 



Percentage of sulphur 0.961 



The percentage of ash is rather large; otherwise this is quite 
good coke. 

Whitley County. 

Olatb. 

No. 3034— Clay; from a bed 6 feet thick, on Indian creek. 

Sample collected by A. R. Crandall, March, 1889. 

A friable, indurated clay of a bufl-grey color. Refractory 
before the blow-pipe. 

No. 3036— Clay ; ^^JeUico clay,^^ Whitley county and Tennes- 
see. A white, indurated clay. Refractory before the blow- 
pipe. 
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COMPOSITION OF THESE WHITLEY COUNTY CLAYS. 



Numbor in Report. 

Silica (of which 8.70 per cent, is fine sand) 
Alumina (with a little oxide of iron) . . 

Lime 

Magnesia 

Potash 

Soda 

Water and loss 




59.10 

29.76 

trace. 

.72 

8.86 
trace. 

6.56 




8085 



84.76 

11.40 

trace. 

.65 

1.58 

.05 

1.56 



100.00 



Both are good lire clays. The large proportion of silica in 
No. 3036 would make it quite refractory. 

m 

Mineral Waters from Whitley County. 

No. 3036 — Mineral Water; from a spring one mile south of 
Woodbine, Whitley county. Sample sent by Dr. A. Gatliflf, 
at tlie request of A. R. Crandall, May, 1889. 

No. 3037 — Mineral Water ; from a well 1 mile south of 
Woodbine. Sample sent by Dr. A. Gatliflf. Received May 
20, 1889. 

COMPOSITION OF THESE MINERAL WATERS. 

In 1000 parts of the water. 



Number in Report. 3086 3037 

Iron carbonate 

Magnesia carbonate 

Lime carbonate . 

i^^odium chloride 

Potash sulphate 

Magnesia sulphate 

Alumina and silica 

In 1000 parU of the water 0.112 0.468 




trace. 
.016 
.036 
.084 
.029 
.210 
.093 



No. 3036 is quite a weak chalybeate water, but both con- 
tain so small a proportion of saline matters that they scarcely 
deserve the name of ''Mineral Waters." 
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Tbnnesseb. 

No. 3038a— Goal (Jbllioo); from East Tennessee Coal Com- 
pany's mine, main entry, rooms Nos. 9 and 10. The lower 
part 30 inches thick. '^Bone coal/' 1 inch, mnning oat in 
some places. Upper bench 14 inches. Sample collected by 
A. R. Crandall, March 15, 1889. 



No.3038b— Sample of '' Bane Coal.'' 

No. 3039— Coal— **Jfm^o MaurUain.'' 
2i to 3 inches ; coal, 44 inches ; clay, 
by A. B. Crandall, April 17, 1889. 



Coal, 23 inches; shale, 
— . Sample collected 



COMPOSITION OF THESE TENNESSEE GOALS.— (AiiwDrM.) 



Number in Report. 



Hysproscopic moieture . . . 
Volatile combustible matters 
Coke 



Totals 



Total volatile matters 
Carbon in the coke . 
Ash 



Totals 



Character of the coke 



Color of the ash . . . 
Percentage of sulphur 



8038 a 


3088 b 


2.00 
86.00 
62.00 


n. e. 
n. e. 
n. e. 


100.00 


. . • . 


88.00 

60.00 

2.00 


n. e. 
n. e. 
14.70 


100.00 


• . • « 


dense 
spongy. 
lt.-grey 
brown. 


• • • • 
.... 


0.686 


0.686 



8089 



4.40 
82.80 
62.80* 

100.00 



37.20 

66.60 

6.2a 

100.00 



dense 
friable. 
It. bro*sb 

0.824 



Both, Nos. 3038 and 3039, are good coals. The bone coal ex- 
cluded. 

(See Whitley county No, 3036 for analysis of a clay common 
to Tennessee and Kentucky.) 
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ash .... 


B d 

II 


light-grey. 


Sulphur . . . 


0.492 
.961 
.676 

1.648 


Asb .... 


4.40 
14.70 

7.00 
19.60 


Oarbon . . . 


99.80 
84.60 
88.60 
77.40 


Moisture at 
1 ) red heat . . 


0.70 
0.70 
4.40 
1.70 


1 

; Coimty . . . 

1 


Bell. 
Whitley 
Johnson. 

Ohio. 


; Number . . 

1 


2987 
8088 
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1^ 

^1 
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APPENDIX, 



Ohio County — Continued. 

No. 3040— Coke; sent by tlie Hon. R. S. Triplett, received 
January 24, 1890. Made of coal No. 1, B. stratum 54 inches, 
thin shale parting 4 inches, and upper coal 15 inches. Prom 
line of the O. F. G. R. R., Ohio county. Coke made on the 
ground. Block coal. 

COMPOSITION.—. Air-Dried.) 

Per cent. Per cent. 

Hygroscopic moisture. . .... J -^^ Total volatile matters 3.00 

Volatile combustiblo matters . . . l.oUj 

^ , Q- ^. / CarlK)!! in tbe coke 77.40 

Coke ^'-""t Light-grey ash 19.60 

100.00 100.00 



Percentage of sulphur 1.G48 

The large percentage of ash and rather more than a good 
average of sulphur lessen the value of this coke. 

Thk Conditions of Sulphur in Coals. 

It has been believed for some time i)ast that a portion of the 
sulphur in coals is in a free or uncombined condition, while 
another i)ortion is in some unknown form of organic combin- 
ation. It is a well-known fact that vegetable and other organic 
substances, when undergoing decomposition in water contain- 
ing sulphates of iron, lime or magnesia, etc., may reduce the 
salts to sulphides, with production of Hydrogen sulphide in 
the case of lime and magnesia sulphates; conditions which may 
have been present during the formation of coal. 

As hydrogen sulphide (Hj S) is decomposed by contact with 
the air ; the sulphur being deix)sited; it can easily be seen that 
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coals may frequently contain free solphnr, or some form of 
sulphuretted organic compound or mineral charcoal from this 
cause. 

In 1873-4, the present writer analyzed, for free sulphur, a 
fibrous coal or mineral charcoal from Muhlenburg county, Ky . , 
by treating it with purified carbon bi-sulphide, and found in 
it a notable quantity, also sulphate of lime. (See reports of 
Geological Survey of Kentucky, New Series, vol. 1, lower 
paging 287.) 

Subsequently he learned that Professor T. G. Wormley, 
early in 1870, then chemist to the Geological Survey of Ohio, 
had ascertained that the proportion of sulphur found in coals 
was frequently greater than sufficed to combine with the iron 
present in them as bi-sulphide, a fact which has been verified 
in many cases by other chemists, and he asked the question, 
•'does sulphur combine in any form with the carbon of the 
coal?" {Report of the Ohio Geological Survey^ vol. 1, page 
360.) 

The process above described, for separation of sulphur, was 
used by the present writer in six samples of coal No. 7, from 
Willard, Carter county. Collected by Mr. Geo. Gibbs, at the 
instance of Prof. James P. Kimball, Ph, B. and Mr. H. W. 
Bates, in 1879, and in each case uncombined sulphur was ob- 
tained by him, varying in quantity from 0.012 to 0.060 per 
cent. 

In addition to this free svlphur found in some coals, a cer- 
tain amount of sulphur may exist in them in chemical com- 
bination with the coal itself. 

On boiling portions of the samples of Carter county coals 
above mentioned, in a watery solution of carbonate of soda, to 
ascertain the amount of sulphuric acid present in them, the 
filtered decoction thus obtained was highly colored, in some 
samples, from the presence of organic matter, especially that 
from a greatly weathered sample from Buzzards' Roost Entry, 
Willard. 

To ascertain the nature of this organic matter, twenty 
grammes of this coal, finely pulverized, air-dried, were boiled 
in a solution of twenty grammes of carbonate of soda, and 
the dark-brown decoction thus obtained was filtered and acidu- 
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lated with Hydrochloric acid, which threw the organic matter 
down as a dark-brown precipitate, which, when dried at 212® 
F., weighed 0.16 of a gramme, equal to 0.70 per cent, of the 
air-dried coal, which quantity might, probably, have been 
somewhat increased by further digestion of the coal in the 
alkaline solution. 

This organic or bituminous matter, resembling humus in 
some of its proi)erties, brownish-black when dry, was only 
slightly soluble in strong alcohol ; insoluble in ether, and bi- 
sulphide of carbon, and burned without leaving a notable quan- 
tity of ash. 

Examined for its proportion of sulphur by oxidation in a 
mixture of nitric acid and Chlorate of Potash, etc., and esti- 
mating it as barium sulphate, it was found to contain 0.0146 
per cent, of its weight of sulphur. It is highly probable that 
in the unweathered coal, the combined sulphur is in much 
larger proi)ortion, as it is now well-known that, when exposed 
to the air, the combined sulphur oxidates, and may be washed 
out by water as sulphuric acid and soluble sulphates. This 
formation of acid, under these circumstances, may be observed 
on the "Ebonite" plates used in some forms of electrical 
machines, the surfaces of which, on exposure to the air, be- 
come covered with acid moisture, caused by the oxidation of 
the sulphur of the highly vvZcanized caoutchouc of the plates 
by the oxygen and moisture of the atmosphere. 

Caoutchouc, which is a compound of carbon and hydrogen 
(C4 H7) readily combines with sulphur, which greatly modifies 
its properties, as is exemi^lilied in the numerous forms of what 
are denominated vulcanized rubber, in which it is in propor- 
tions of 2 to 10 per cent, in the softer varieties, and in the 
harder varieties the suliAur is not only in chemical combina- 
tion with the caoutchouc, but also a large proportion is held, 
as it were in mixture, in that substance, up to 30 i)er cent, in 
some cases. As is well known, this combined sulphur gives 
toughness, durability and hardness to the native hydro-carbon 
caoutchouc, according to the quantity present. 

The presence of a certain quantity of sulphur in some cannel 
coals, may be the cause of their remarkable toughness ; thus 
the celebrated Breckinridge coal of Hancock county, remarka- 
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ble for its toughness, was found, on analysis (see Chemical 
Rei)ort in Volume 2, 0. S., page 212 of Kentucky Geological 
Survey Reports), to contain as much as 2.476 per cent, of sul- 
phur. Other coals, such as tough so-called *' Block coal,*' may 
possibly owe their toughness to the same cause. 

A remarkable fact, reported by Mons. Th. Sidot {Comptes 
Rendus^ LXX., page 606, March, 1870 *), illustrates the influ- 
ence of sulphur on the tenacity of charcoal or carbonaceous 
substances, which, when heated in an atmosphere of carbon 
di-sulphide, gained in weight and tenacity'by combination with 
sulphur, as follows : 

Placing a stick of wood in a porcelain tube, displacing the 
air by the vapor of carbon di-sulphide, and then gradually 
heating it to redness, keeping up this heat for an hour, the 
wood, on cooling, was found to have changed into a coal very 
different from ordinary charcoal, even when very soft wood or 
cork was used. Esj)ecially was it highly sonorous, resembling 
in this respect the most sonorous metals, such as steel, silver, 
aluminum, etc., or glass. 

Subsequently, he heated in this manner, a small oak-wood 
bell, which thus became as sonorous as a metal bell of the 
same dimensions. The coal obtained by this process differed 
from common charcoal in its elasticity, and its great conduota- 
bility of heat and electricity, so that he recommended it for 
the carbon cylinders of Bunsen's battery. Moreover, he found 
that it far excelled the gas retort carbon in the intensity of 
light which it emitted under the influence of an electric cur- 
rent, and, therefore, would be admirably suited for electric 
lighting ; and he states that he obtained the same result with 
flax, hemp, cotton, paper and silk; thus, to some extent, an- 
ticipating and improving on Edison in his use of paper char- 
coal for this purpose. 

This peculiar charcoal, prepared from wood, had a metallic 
lustre on its surface, was more dense than wood charcoal, and 
did not notably absorb gases. It acted like a metal when 
heated, becoming gradually white hot without taking fire in 
one spot like charcoal, and cooled quickly when removed from 
the Are, because of its good heat conducting ix)wer. 

»Cupioa into Polytechnic Journal, Dins^ler, CXCVI— 472, and in CXCV^34 7. 
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This change of charcoal into a dense coal, was not owing 
entirely to the absorj)tion of snli)hur, but most probably, also 
to the chemical union of hj^drogen with the organic matter 
during the process of charring ; for M. Sidot found that the 
same result could be obtained by charring the material in an 
atmosphere of wood alcohol vapor, or of a hydro-carbon. This 
is rendered the more probable, he states, by the circumstance, 
that when the wood is heated in a porcelain tube, in a current 
of the vapor of methylic alcohol the interior of the tube 
becomes lined with light, shining coal filaments. 

These experiments of Mons. Sidot, as well as the vulcani- 
zation of caoutchouc, illustrate the tendency of sulphur to 
unite with compounds of hydrogen and carbon, as do also the 
mineral called Tasmanite, and numerous organic compounds. 
The singular mineral, Tasmanite, so-called from the locality, 
Tasmania, in which it is found, a brownish-red mineral, in trans- 
lucent scales, is composed of carbon, 79. 8 per cent ; hydrogen 
10.4 per cent., oxygen 4.9 per cent, and sulphur 6.3 per cent. 

Some of the essential constituents of animals and vegetables 
have somewhat analagous compositions ; thus, the dried albu- 
men of the white of eggs, consists of carbon 64.3 percent., 
hydrogen 7.1 "per cent., oxygen 21.0 per cent., nitrogen 15.8 
per cent, and sulphur nearly 2.0 x>er cent.; and the albumen 
of animal blood, the fibrine of their muscles, the curd of their 
milk, have similar compositions. 

No animal could exist without the essential sulphur in the 
organic constituents of its fluids and solids, and these seem to 
be derived from the vegetables which i^riiuarily or secondarily 
constitute their food, in all of which sulphur is found in or- 
ganic composition with hydro-carbons, nitrogenous or non- 
nitrogenous ; hence, it is not wonderful that it is to be found 
in organic combination in coals, which originate mainly from 
the partial decomposition of vegetable bodies, during which 
decomposition sulphur may also be derived from other sources 
above referred to. 

*'A sample of cretaceous anthracite brought from Peru, 
yielded by analysis, according to Dr. Percy,* 10.35 per cent 



* Percy on Fuel, Appendix, pai^e 667. 
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of sulphur, and only 3.75 per cent, of ash. Of this excessive 
proi)ortion of sulphur, only 3.62 i>er cent, was evolved on 
heating the coal for an hour without access of air at an intense 
white heat- (!) The ash consisted principally of silicate of 
alumina, and contained only 0.018 per cent, of sulj^hur. The 
retention, by the carbonaceous matter, of so large a proportion 
of sulphur in excess of any possible combination in the ash 
points, as suggested by Dr. Percy, to the combination of the 
larger part of the sulphur in this coal with its organic con- 
stituents. Another example, leading to the same inference, is 
given by Dr. Percy. 

"A miocene coking coal from New Zealand, yielded 2.B0 per 
cent, of a white ash, and proved to be free from any sulphate 
soluble in hydrochloric acid ; hence, the suggestion that the 
sulphur may exist in the coal in the same state in which it 
exists in albumen, fibrin, hair, etc." * 

These facts throw much light on the generally large propor- 
tion of the sulphur of coals which is retained in the cokes 
made from them, even when their ash material shows no equiv- 
alent amount of iron, lime or magnesia. 

Sulphur in coals may exist in several different conditions : 

1. It undoubtedly exists in them in a free or uncombined 
condition, especially in unweatJiered coals. 

2. It is found in coals combined with iron as sulphide or 
bi-sulphide — different forms of pyrites. 

3. It is present in organic combination with the hydro-carbon 
of coals. 

4. It may be present, especially in weatJtered coals, in the 
form of free sulphuric acid or of sulphates of iron, lime or 
magnesia. 

These facts were measurably verified in the analyses made 
in 1879 by the present writer, of the samples of coals from 
Carter county, Ky., referred to above; samples which were 
carefully collected from the coal No. 7, Coalton coal, near 
Willard, by Mr. Gibbs, with special reference to this investi- 
gation. 

The following table of the results of the analyses of four 

* Prof. Jas. P. Kimball, " Relations of Sulphur in Coal and Coke," etc., 1879. 
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samples, two of highly weaihered^ and two of the unweathered 
coal of the interior of the mines, illustrate the effects of the 
exi)OSure to the atmospheric agencies to which the first named 
samples had been subjected. 

COMPOSITION, equally air-dried, of the four Carter County Coals. 



Hygroscopic moisture 

Volatile combustible matters 

Fixed carbon in the coke 

Ash 

Total sulphur in the coal 

Total sulphur in the coke 

Sulphur lost in coking 

Free sulphur extracted by carbon bi-sulphidc 




7.08 
33.05 
58.42 

6.45 



1.669 

1.036 

.683 

.022 



It can be seen in this table that, while the relative propor- 
tions of volatile combustible matters seem to have been only 
slightly reduced, and the fixed carbon in the coke but little 
altered by the long process of weathering ; the proportion of 
ash is notably increased, an effect which may be partly owing 
to the formation of earthy sulphates in the coal, partly to 
the removal by oxidation of the organic matter of the coal. 
But the most marked change is to be seen in the proportion 
of sulphur, which appears to have been diminished in all its 
forms by the weathering process, partly, no doubt, by its slow 
oxidation by the atmospheric agencies, and its escape in the 
form of soluble sulphates washed out by water, and partly 
as volatile sulphurous acid. 

Sulphur in the form of sulphates of iron, alumina, lime 
and magnesia is found in coals, more especially in coals which 
have been long exposed to atmospheric agencies — air and 
water — the results of the oxidation of the sulphur and sul- 
phides contained in them. 

To ascertain the presence and relative proportions of these 
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sulphar compounds in the weatTiered and unweaiJiered samples 
of the coals from Willard, Carter county, collected by Mr. 
Geo. Gibbs at the instance of Prof. Kimball and Mr. H. W. 
Bates, the following process was adopted: twenty grammes 
each of the several finely powdered samples were digested for 
48 hours in pure distilled water, kept at the temperature of 
about 200** F. during the daytime. The solution was filtered 
and the coal on the filter thoroughly washed with distilled 
water. 

The watery solutions, each divided into two portions, were 
analyzed, the one to ascertain the amount of sulphuric anhy- 
dride, the other for the several bases. The coals on the filters 
transferred to beakers, were digested for four hours in a weak 
solution of hydrochloric acid, to dissolve out any basic sul- 
phate of iron or sulphate of lime, etc.; and the amount of 
sulphuric acid ascertained by barium chloride, etc. The re- 
sults of these examinations are given in the following table, 
in percentages of the coals. 
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The practical significance of this table is in the relative pro- 
portions of sulphur found in the weathered and [unweathered 
coals. 

The unweathered coals, 2 and 5, gave, severally, 0.103 and 
0.041 per cent, of sulphur ; the mean of the two being 0.072 
per cent; (while the weathered samples, 1 and 4, gave 0.143 
and 0.201 per cent. ; the mean being 0.172 per cent. 

Moreover, the other two unweathered samples, Nos. 3 and 6^ 
gave only 0.079 and 0.040 per cent, of sulphur severally, in 
their sulphates, their mean proportion being only 0.0595 per 
cent. 

All going to show, that a portion of the sulphur of the coals 
had been oxidated into sulphuric anhydride in the weathering 
process, with the production of sulphates, which, being more 
or less soluble, could be washed out oy water, '^or might remain 
in the coal as more or less soluble salts. 

Not only are sulphates of iron, alumina, lime and magnesia 
found in weathered coals, but also in the beds of clay found 
associated with the coal-beds, causing a saline efflorescence on 
drying, and affecting the quality of the material. Hence, 
workers in clays find it advantageous to wash them in prepa- 
ration for some uses. It is recommended, that in the analysis 
of coals, for the determination of their sulphur, the pulvenzed 
coal should be first digested in a weak mixture of hydro- 
chloric acid and water, to remove and estimate the sulphur 
contained in the form of acid or in the sulphates. 

The organic or ultimate analyses of the two samples of the 
unweathered Carter county coal, Nos. 2 and 5, made at the 
time stated, was as follows : 

COMPOSITION, Dried at 212*» F. 



Carbon 

Hydrogen 

Sulphur 

Oxygen and nitrogen, by difference 
Aen 




73.842 
4.946 
2.262 

18.413 
6.537 



100.000 



o 

en 



>7i 



72.868 
4.814 
2.628 

18.870 
6.440 



100.000 
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The considerable proportion of salphar which may remain in 
cokiBS, even when they have been subjected to a very high 
temperature in the oven, may, according to the facts and 
analyses above given, be partly in the condition of organic 
combination with the hydro-carbon of the coke, and partly in 
combination with iron, lime and magnesia, as partly decom- 
posed iron sulphide and lime and magnesia sulphates. In the 
smelting of iron, the lime and magnesia sulphates are believed 
to exert no injurious influence on the iron, they being removed 
in the slag without undergoing decomposition, but it is proba** 
ble that sulphur may be transferred to the iron both from the 
organic sulphurous compound and the partly decomposed iron 
sulphide and sulphate presenc. 

axOL. BUK.- 
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or splint coal from Johnson county, composition of 62, 187 

sandstones, composition of 150, 151 

sandstone from Bell county 170 

sandstone from Breckinridge county 170 

sandstones ftom Carter, Qrayson and Hardin counties, composition of, 150, 

151, 171 

shales, composition of 6,47,49,50,65,66,187 

shale from Clay county, sulphur percentage in 6 

shale from Harlan county, composition of 47, 49, 50, 187 

shale from Laurel county, composition of 65, 66, 187 

Black joint-clay or so-called soapstone, from Calloway cotmty, composition of, 84, 

85, 146 

plastic clay fh>m Calloway county, composition of 84, 85, 146 

pyritous plastic clay from Calloway county, composition of . . . . 88, 85, 146 

Block coals, composition of 5, 56, 57, 91 to 98, 187, 188 

coals from Harlan county, composition of 55, 57. 187 

coals from Whitley county, compodtion of 91 to 98, 188 

"Blue Lick Water'* from Christian county, composition of 151 

Blue Limestone from Fayette county 178, 212 

from Pike county 191, 192, 208 

Blue micaceous clay from McCracken county, composition of 84, 85, 146 

Bone-coal, composition of 191, 192, 198, 194, 197, 201, 208, 206, 208, 209 

Boyle County limestone, composition of 14 

Breathitt Oounty, ash percentages of coals from, compared with coals from 

Bell, Clay, Harlan. Leslie, Perry and Whitley counties 5 

bituminous coals, composition of 25,26,186 

cannel coals, composition of 25 to 27, 186 
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Breathitt Oonnty splint coals, composition of 24 to 26, 186^ 

coals, composition of 24 to 27, 18& 

Breoldnridge Gk>anty, bituminous sandstone 170 

cannel coal, 9ompo6ition of • 10& 

coal (cannel), composition of 150 

Brown Idmonite from Lawrence county 184, 186, 211 

Butler Oounty mineral water, composition of 27 

Oaledonia, niinoiay opposite to Ballard county, Ky., composition of green 

sand from bluff at 16 

Caldwell County, iron ore (limonite), composition of 151 

marl from 170, 171 

OallowayOounty clays, etc., composition of 88 to 86, 146 

sands, composition of 82, 88 

soils, subsoils and virgin soils, composition of 27 to 82, 144 

Cannel coals, composition of, 5, 6, 16, 18, 19, 25 to 27, 87, 88, 44, 45, 55, 57, 61 
to 68, 65, 66, 69, 70, 86 to 89, 94 to 96, 98, 1005, 105 to 110, 112, 118, 
117 to 120, 122, 128, 181, 188, 184, 186 to 141, 149, 150, 158, 157 
coals from Bell county, composition of, 16, 18, 19, 105 to 110, 112, 118, 

186, 140, 149, 150, 165, 167, 168 

coal. Bird's-eye 202, 208, 209" 

coals from Breathitt oounty, composition of 25 to 27, 186 

coal fh>m Breckinridge county, composition of 150 

coals from Clay county, composition of 87, 88, 136 

shale from Daveiss county .••.•••• • • 171 

coals from Harlan county, composition of, 44, 45, 55, 57, 117 to 120, 122,. 

186, 187.140, 141 

coal from Jackson county, composition of 174,176,207 

coal from Johnson county, composition of 61,62,137 

coal from Knott county, composition of • 62, 68, 187 

coal from Jiaurel county, composition of 65, 66, 128, 187. 158 

coal from Lawrence county, composition of, 181 to 188, 208 

coal from Leslie oounty, composition of 69 to 71, 138 

coal from Martin county, composition of 187,208 

coal from Mingo Mountain, composition of 206 

coal from Muhlenbern; county, composition of 181 , 141 

coal from Ohio county, composition of .157 

coal from Owsley county, composition of 187, 188, 208 

coal from Perry county, composition of 80, 88, 89, 138 

coal from Pike county, composition of 189, 190, 208 

coal from West Virginia, composition of 98,100, 139 

coals from Whitley county, composition of. . . . 94 to 96, 188, 184. 188, 141 

coal from Wise county. West Virginia, composition of 98,100, 139 

(coking) coal from Bell county, composition of . . . 16, 18, 19, 136, 149, 150 

shales, composition of 171 

coals from Bell, Lawrence and Owsley counties, highest percentages of 
volatile combustible matters in 163 

Carbon in the coke of Bell county, highest percentages of 168 

in the coke, twenty-two samples from Pike county, highest proportions of, 168 
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Oarbon in the coke of the coals examined, range of proportions ....... 168 

Carbonate iron ore 211 

of iron from Laurel county 178, 211 

Garter County bituminous sandstone, composition of "... 160, 151 

Ohalybeate (saline) water from Butler county, composition of 27 

(saline) water from Marion county, composition of . ' 129, 180 

waters from Ballard county, composition of 8 

water from Fleming county, composition of 89, 40 

OhriBtian County mineral water, composition of 151 

Claiborne County, Tennessee, coals, composition of 184, 136, 141 

Clay (arenaceous) from Graves county, compositon of 42, 43, 146 

back plastic, from Calloway county, composition of 84, 35, 146 

(black pyritous plastic) from Calloway county, composition of. . 33, 35, 146 

(blue micaceous) from McCracken county, composition of 84, 85, 146 

Clay County, ash percentages of coals from — compared with coals from 

Bell, Breathitt, Harlan, Iieslie, Perry and Whitley counties 6 

bituminous coals, composition of 87, 38, 186 

cannel coals, composition of 37, 38, 136 

coals, composition of 36 to 39, 136 

splint coal, composition of 87, 88, 186 

sulphur percentage in bituminous shale from 6 

Clays, composition of, 7, 18 to 15, 88 to 86, 42, 43, 59, 60, 78, 79, 84, 85, 146, 

204, 205 

from Ballard county, composition of IS to 15, 146 

etc., from Calloway county, composition of 88 to 86, 146 

from Graves county, composition of 42, 48, 146 

from Hickman county, composition of 59,60, 146 

clays from Marshall county, composition of 78,79,146 

from McCracken county, composition of 84, 85, 146 

from Whitley county, composition of 204, 205 

(glass pot) from Ballard county, composition of 14, 15, 146 

(gypseous) from McCracken county, composition of 84, 85, 146 

(joint) black, or so-called soapstone from Calloway county, composition 

of . . . • • • 34, 36, 146 

redochreous, from Hickman county 60, 146 

(refractory) from Calloway county, composition of 83 to 36, 146 

(refractory) from Marshall county, composition of 78, 79, 146 

soils and subsoils from the Jackson Purchase counties, general remarks 

on the ' 7.8 

(white pipe) from Calloway county, composition of 33,35,146 

(whitish pipe) from Graves county, composition of 42, 48, 146 

(yellow or ochre) from Calloway county, composition of 34, 35, 146 

Clinton County mineral water, composition of 39 

soils, subsoils and virgin soils, composition of 114 to 116, 145 

Clinton iron ores from Bath county, composition of 15,16,148 
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Goals (see also block coals, bituminous coala, cannel coals, aemi-bitiiiiiinous 

coals and splint coals), composition of, 6, 6, 16 to 19, 24 to 27, 86 to 89, 
43 to 58, 61 to 66, 68 to 72, 79, 80, 86 to 90, 91 to 97, 96 to 101, 103 

to 113, 117 to 128, 181, 188 to 141, 149, 160, 168, 165, 156 
from Bell county, composition of. . . 16 to 19, 108 to 118, 186, 140, 149, 160 

from Breathitt county, coa.position of 24 to 27 , 136 

from Breckinridge county, composition of 150 

from Olaiborne county, Tennessee, cou. position of 184, 135, 141 

from Clay county, composition of 86 to 89, 186 

from Harlan county, composition of, 43 to 58, 117 to 127, 186, 187, 140, 141 

from Johnson county, composition of 61, 62, 137 

from Jackson county, composition of 174 to 177, 207 

Jellico 201, 202, 206 

from Knott county, composition of .... • 62, 63, 137 

from Knox county, composition of 68, 64, 127, 187, 141, 153 

from Laurel county, composition of, 65, 66, 126, 137, 141, 158, 179 to 180,207 

from Lawrence county, composition of 180 to 183, 186, 207, 208 

from Leslie county, composition of 68 to 71, 137, 138 

from Letcher county, composition of 71, 72, 138 

fW)m Martin county, ci>mposition of 79, 80, 138, 187, 208 

from Mingo Mountain, composition of 206 

fh>m Ohio county, composition of 155, 156, 157 

ftom Owsloy county, composition of 187, 188, 208 

f^m Perry county, composition of 86 to 89, 138 

ftom Pike county, composition of 189 to 195, 208, 209 

from Pike county, range of carbon proportions in the cokes of twenty^wo 

samples 163 

from Pulaski county, composition of 89, 90, 188. 196, 197 

ftom Rockcastle county, composition of 198 

from Tennessee, composition of 184,185,141,206 

from West Virginia, ash percentage of 6 

fVom West Virginia, composition of 98 to 101 , 139 

ttom Whitley county, composition of, 91 to 97, 183, 134, 188, 189, 141, 201 

to 204 

ftom Wise county, West Virginia, composition of 98,100,139 

Ck>ke0» average ash percentage of four from Harlan county 6 

composition of, 5, 6, 19 to 24, 58, 59, 64, 65, 66, 72, 97, 96, lOl to 103, 

130, 181, 142, 148. 155 
from Bell county, average ash percentage of twenty samples of . . 6, 168, 169 

fW>m Bell county, composition of 19 to 24, 142 

ftom Fayette county. West Virginia, composition of 101 to 108, 143 

ftom Harlan county, composition of 58, 59, 142 

ftom Jackson county, composition of 174 to 177, 207 

ftom Johnson county, composition of 177, 210 

ftom Knox county, average ash percentage of four 6 

ftom Knox county, composition of 94, 65, 142 

from Laurel county, composition of 66, 142 
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Ookes from Letcher county » composition of 72, 142 

from Muhlenberg county, composition of 180, 181, 148, 165 

from Ohio county, composition of 218 

from West Virginia, average ash percentage of eight 6 

from West Virginia, composition of 101 to 108, 143 

from Whitley county, composition of 97, 98, 142, 204 

range of percentage of sulphur in thirty*nine samples from Bell, Harlan, 
Knox, Laurel, Letcher and Whitley counties, Kentucky; and from 

West Virginia 6 

OokiDff cannel coal from Bell county, composition of . . . 16, 18, 19, 186, 149, 150 
Coking coals, composition of . . .174 to 177, 178 to 180, 189 to 195, 199, 201 to 204, 

210. 218 

coals of Pennsylvania, some of the best 196, 210 

Conditioiui of sulphur in coals 213 

Ooxnparatlve ash percentages of coals fron> Uell, Breathitt, Clay, Harlan, 

Leslie, Perry and Whitley counties 5 

Oompositioil of bituminous coal from Bell county 17| 18, 186 

186 
186 
187 
187 
188 
151 
151 
151 
151 
137 
137 
137 
138 
137 
138 



of bituminous coals from Breathitt county 25, 26 

of bituminous coals from Clay county 37, 38 

of bituminous coal from Johnson county 62 

of bituminous coal from Knox county 62, 68 

of bituminous coal from Perry county 86, 88 

of bituminous sandstones 150 

of bituminous sandstone from Carter county 150 

of bituminous sandstones from Grayson county 150 

of bituminous sandstone from Hardin county 150 

of bituminous shales 47,49,50,65,66 

of bituminous shale from Harlan county 47,49,50 

of bituminous shale from Laurel county 65,66 

of block coals 5, 55, 57, 91 to 93, 137 

of block coals from Harlan county 55, 57 

of block coals from Whitley county 91 to 93 

of cannel coals. 5. 6. 16, 18, 19, 26 to 27, 37, 38, 44, 45, 55, 67, 61 to 63, 
65, 66, 69, 70, 86 to 89, 94 to 96, 98, 100, 105 to 110, 112, 113, 117 to 

120, 122, 128, 131, 133. 134, 136 to 141. 149, 150, 157 
of cannel coals from Bell county . . 105 to 110, 112, 113, 136, 140. 149, 150 

of cannel (coking) coal from Bell county 16, 18, 19, 136, 149, 150 

of cannel coal from Brekinridge county 150 

of cannel coals from Clay county 37, 38, 136 

of cannel coals from Harlan county, 44, 45, 55, 57, 117 to 120. 122, 136, 137, 

140, 141 

of cannel coal from Johnson county 61, 62, 137 

of cannel coal from Knott county 62, 63, 187 

of cannel coal from Laurel county 65, 66, 128, 137, 153 

of cannel coal from Leslie county 69 to 71 . 188 

of cannel coal ft'om Muhlenberg county 131, 141 

of cannel coal from Ohio county 157 
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OOxnpOBition of cannel coal from Ferry county 86, 88, 89, 188 

of cannel coal from West Virginia ©8, 100, 189 

of cannel coals from Whitley county 94 to 96, 188, 184, 188, 141 

of cannel coal from Wise county. West Virginia 98, 100, 189 

of clays 7, 18 to 16, 88 to 86, 42, 43, 69, 60, 78, 79, 84, 86, 146 

of days from Ballard county 18 to 16, 146 

of clays, etc., from Calloway Ouunty 88 to 86, 146 

of clays from Graves county 42, 48, 146 

of clays from Hickman county 69, 60, 146 

of clays from Marshall county 78, 79, 146 

of clays from McCracken county 84, 86, 146 

of coals, 6, 6, 16 to 19. 24 to 27, 86 to 89, 48 to 68, 61 to 66, 68 to 72, 
79, 80, 86 to 90, 91 to 97, 98 to 101, 108 to 113, 117 to 128, 181, 188 

to 141, 149, 160, 168, 166, 166 

of coals from Bell county 16 to 19, 103 to 113, 186, 140, 149, 160 

of coals from Breathitt county 24 to 27, 186 

of coal from Breckinridge county 160 

of coals from Claiborne county, Tennessee 184, 186, 141 

of coals from Clay county 86 to 89, 186 

of coals from Harlan county 43 to 68, 117 to 127, 186, 187, 140, 141 

ot coals from Johnson county 61, 62, 187 

of coals from Knott county 62, 68, 187 

of coals from Knox county 68, 64, 127, 187, 141, 163 

of coals from Laurel county 66, 66, 128, 187, 141, 163 

of coals from Leslie county 68 to 71, 187. 138 

of coals from Letcher county 71, 72, 138 

of coals from Martin county 79, 80, 188 

of coals from Ohio county 166, 166, 167 

of coals from Perry county 86 to 89, 138 

of coals from Pulaski county 89, 90, 188 

of coals from Tennessee 184, 186, 141 

of coals from West Virginia 98 to 101, 139 

of coals from Whitley county 91 to 97, 133, 134, 188, 189, 141 

of coal from Wise county, West Virginia 98, 100, 189 

of cokes, 6, 6, 19 to 24, 68, 69, 64, 65, 66, 72, 97, 98, 101 to 108, 180. 

181, 142, 148, 166 

of cokes from Bell county 19 to 24, 142 

of cokes from Fayette county, West Virginia 101 to 108, 143 

of cokes from Harlan county 68, 69, 142 

of cokes from Knox county 64, 66, 142 

of coke from Laurel county 66, 142 

of coke from Letcher county 72, 142 

of coke from Muhlenberg county 180, 181, 148, 166 

of cokes from West Virginia 101,108.143 

of coke from Whitley county 97, 98, 142 

of glass pot clays from Ballard county 14, 16, 146 
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Oomposition of green sand from bluff at Caledonia, Illinois, opposite to Bal- 
lard county, Kentucky 16 

of grey silt or loess from Fulton county 40 

of hydraulic limestone from Livinston county 128, 129 

of iron ores 8, 16, 16, 118, 114, 127, 181, 182, 148, 161, 166 

of iron ores from Bath county 16, 16, 148 

of iron ore (limonite) from Caldwell county 161 

of iron ore from Ohio county 166 

of iron ore from Pike county 181,182,143 

of limonite iron ore from Bell county 118, 114. 148 

of limestone from Boyle county 24 

of limonite iron ore from Caldwell county 161 

of limonite iron ore from Harlan county 127, 148 

of marl from Warren county 90 

of mineral waters, 8, 9, 27, 89, 40, 86, 90, 01, 129, 180, 182, 161 to 168, 

164, 166 

of mineral waters from Ballard county 8 

of mineral water from Butler county 27 

of mineral water from Christian county 161 

of mineral water from Clinton county 89 

of mineral water from Crittenden county 162 

of mineral waters from Fleming county 89 , 40 

of mineral water from Jefferson county 162, 168 

of mineral waters from Logan county 164 

of mineral waters from Marion county 129, 180 

of mineral water from McLean county . 164,166 

of mineral water from Oldham county 86 

of mineral water from Warren county. ... 90, 91 

of petroleum from Lawrence county •• 66 to 68 

of refractory clays from Marshall county 78, 79, 146 

of sands from Calloway county 82 , 88 

of semi-bituminous coals from Bell county 108, 106, 106, 140 

of semi-bituminous or splint coal from Perry county 87, 88, 188 

of soils, 7, 9 to 18, 27 to 82. 41, 60, 61, 78 to 77, 80 to 84, 114 to 116, 144, 

146 

of soils, subsoils and virgin soils from Ballard county 9 to 13, 144 

of soils, pubsoils and virgin soils from Calloway county 27 to 32, 144 

of soils, subsoils and virgin soils from Clinton county 114 to 116, 146 

of soils, subsoils and virgin soils from Marshall county . . . 78 to 77, 144, 146 

of soils, subsoils and virgin soils from McCracken county . . . . 80 to 84, 146 

of splint coals, 6, 17, 18, 24 to 26, 37, 38. 46 to 68. 62, 68 to 72, 79, 80, 

86 to 88, 91 to;97, 106, 106, 108 to 110, 112, 113. 117, 119 to 122, 133, 

136 to 141. 149, 160, 167 
of splint ooal from Bell county, 17, 18, 106, 106, 108 to 110, 112, 118, 136. 

140. 149, 160 

of splint coals from Breathitt county 24 to 26, 136 

of splint coals from Clay county 37.88,186 
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CompOBition of splint ooalB from Harlan county, 46 to 68, 117, 119 to 122, 137,. 

140, 141 

of splint coal from Johnson county 62, 187' 

of splint coal from Laurel county 168 

of splint coal from Leslie county 68 to 71, 187 

of splint coal from Letcher county 71,72,188 

of splint coals from Martin county 79, 80, 188 

of splint coal from Ohio county 167 

of splint coals from Ferry county 86 to 89, 138 

of splint coals from Whitley county . . 91 to 98, 96 to 97, 138, 188, 189, 141 

of suhsoil and virgin soil from Graves county 41 , 144 

of sulphur water from Crittenden county 162 

of sulphur water from Logan county 164 

of sulphur water from Simpson county 182 

of surface soil from Jefferson county 60, 61, 144 

of white sand from Marshall county 77 

OonnellsvilLe coal, average composition of, compared with that of nineteen 

Bell and nineteen Harlan county coals 148 

Orittenden County mineral water, composition of 162 

DaveiflS Conntyt cannel shale from 171 

mineral water from 172 

Fftyette Conntyt hlue limestone from • 178, 212 

Fayette County, West, Virffinia, cokes, composition of . . . . 101 to 108, 148 

Fine micaceous sand from Calloway county, composition of 82, 88- 

Fire-briok clays from Graves county, composition of 42, 48, 146* 

glass-mhking and pottery; composition of white sand from Marshall 

county, useful for « 77 

Fire-clay trom Ballard county, composition of 14, 146^ 

f^m Hickman county, composition of 69, 60, 146 

Fire-days* composition of 204, 206 

FlexninflT County mineral waters, composition of 89, 40 

Floyd County limonite iron ore 174, 211 

Fulton County grey silt or loess, composition of ... . 40 

General remarks applying to Appendix 147, 148 

remarks on soils, subsoils and clays, from the Jackson Purchase counties .7,8 
QlaflS-makinirt pottery and flre-brick ; composition of white sand from Mar- 
shall county, useful for 77 

sands, good for, from Calloway county, composition of 82,88 

GlaSB-DOt clays from Ballard county, composition of 14,16,146 

Qluoonite (green sand) from bluff at Caledonia, Illinois, opposite to Ballard 

county, composition of 16 

Ghraves County arenaceous day, composition of 42, 48, 146 

clays, composition of 42, 48, 146- 

subsoil and virgin soil^ composition of 41, 144 

Grayson County bituminous sandstones, composition of 160,161 

" Gtreen Liok Water " from Christian county, composition of 161 
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Green sand from bluff at Caledonia, Illinois, opposite to Ballard county, Ken- 
tucky, composition of « 15 

Qrey silt or loess from Fulton county, compoaition of 40 

G^ypseous clay from McCracken county, composition of 84, 85, 146 

Hardin Oouniy bituminous sandstone, composition of 150, 151 

Harlan and Bell County coals, average composition of, compared witb that 

of Connellsville coal 148 

Harlfl-*' County, ash percentages of coals from— compared with coals from 

Bell, Breathitt, Clay, Leslie, Perry and Whitley counties 5 

bituminous shale, composition of 47, 49, 50, 137 

block coals, composition of 55, 57, 187 

cannel coals, composition of, 44, 45, 55, 57, 117 to 120, 122, 186, 187, 140, 141 

coals, composition of 48 to 58, 117 to 127, 186, 187, 140, 141 

cokes, average ash percentage of four 6 

cokes, composition of 58, 59, 142 

limonito iron ore, composition of 127 , 148 

splint coals, composition of 46 to 58, 117, 119 to 122, 187, 140, 141 

Hiokman County clays, composition of 59, 60, 146 

Hydraulic limestones, composition of 128, 129 

limestone from Livingston county, composition of 128,129 

niinola opposite Ballard county, Kentucky, composition of green sand from 

bluff at Caledonia 15 

Iron ores, composition of ... 8, 15, 16, 113, 114, 127, 181, 182, 148, 151, 156 

ores from Bell county, composition of 169,211 

ores from Bath county, composition of 8, 15, 16, 143 

ores (Clinton) from Bath county, composition of 15,16 

ores fVom Lawrence county, compos' tion of 188 to 185, 211 

ore from Ohio county, composition of 156 

ores from Pike county, composition of 181, 182, 148 

ores, carbonate, from Laurel county, composition of 211 

ore (limonite) from Bell county, composition of 118, 114, 148 

ore (limonite) ftrom Caldwell county, composition of • • • • ^^^ 

ores (limonite) from Floyd county, composition of 174, 211 

ore (limonite) from Harlan county, composition of 127, 148 

ores (limonite) from Pike county, composition of 188, 211 

ores, Oriskany and Lock's, composition of 169, 211 

JaokBOn Purchase Counties, general remarks on soils, subsoils and clays 

from the 7,8 

Jackson County* coals from 174 to 177, 207 

cannel coals from . 174, 176, 207 

JeWdTBOn County, limestones from 177, 212 

mineral waters, composition of 152, 168 

surface soil of, composition of 60, 61 , 144 

Johnson County bituminous or splint coal, composition of 62, 187 

cannel coal, composition of 62, 68, 137 

coals, composition of 61, 62, 68, 187 

splint coal, composition of 62, 187 

coke from, composition of 177, 210 
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Joint-olay (black) or Bo-called soapetone, from Calloway county, composition 

of 34, 86, 146 

Kidney iron ore, Lawrence county, composition of 183,185,211 

Knott County bituminous coal, composition of 62, 68, 187 

cannel coal, composition of 62, 68, 187 

Knox County coals, composition of 63, 64, 127, 187, 141, 158 

cokes, average ash percentage of four 6 

cokes, composition of 64, 65, 142 

Iiaurel County bituminous shale, composition of 65, 66, 187 

semi-can net coals, composition of 178 to 180, 207 

carbonate iron ores 178 to 211 

cannel coal, composition of 65,66,128,187,158 

coals, composition of 65,66,128,187,141,158 

coke, composition of 66, 142 

splint coal, composition of • • • • 158 

liawrenoe County coals 180 to 188, 186, 207, 208 

cannel coals from 181 to 188, 208 

brown limonite iron ores, composition of 184, 186, 211 

Yellow Kidney iron ores, composition of 188,185,211 

liawrenoe. Bell, Laurel and Owaley Countiei, highest proportions ot 

volatile combustible matters in cannel coals from 168 

petroleum, composition of 66 to 68 

Leslie County, ash percentages of coals from— compared with coals from 

Bell, Breathitt, Clay, Harlan, Perry and Whitley counties .... 5 

cannel coal, composition of 69 to 71, 188 

coals, composition of 68 to 71, 137, 188 

splint coal, composition of 68 to 71 , 187 

Letcher County coals, composition of 71, 72, 188 

coke, composition of 72, 142 

splint coal, composition of 71,72, 188 

Xiimeitones, composition of 24, 128, 129. 173,177,186,200.212 

from Boyle county, composition of 24 

(hydraulic) from Livingston county, composition of 128, 129 

blue fossil iferous, Payette county, composition of 178, 212 

Jefferson county, composition of 177, 212 

St. Louis, Logan county composition of 186, 212 

Oolitic, composition of 200, 212 

Warren county, composition of 200 

Limonite iron ores, composition of 174, 183 to 186, 188, 211 

iron ore from Bell county, composition of 113, 114,, 148 

iron ore from Caldwell county, composition of 151 

iron ore froui Floyd county, composition of 174, 211 

iron ore from Harlan county, composition of 127, 143 

iron ore from Lawrence county, composition of 183 to 186, 211 

LivinffBton County hydraulic limestone, composition of 128, 129 

Lock's iron ore, composition of 169,211 

or grey silt from Pulton county, composition of 40 
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Logan Ckmnty mineral waters, compoeition of 164 

white (St JLiouiB) limestone, composition of 186, 212 

IjOulflvUle mineral water, composition of 162, 153 

" Mametio Water ** from Jefferson county, composition of 162, 168 

Marion Oonnty mineral waters, composition of 129, 180 

IfftrtR, composition of 90 

from Logan coanty, composition of 170, 171 

from Warren county, composition of 90 

Marshall Oonnty clays, composition of 78, 79, 146 

refractory clays, composition of 78, 79, 146 

soils, subsoils and virgin soils, composition of 78 to 77, 144, 146 

white sand, composition of 77 

Martin County coals, composition of 79, 80, 188, 187, 208 

splint coals, composition of 79, 80, 188 

MoGracken Oonnty clays, composition of 84, 86, 146 

soils, subsoils and virgin soils, composition of 80 to 84, 146 

McLean Oonnty mineral water, composition of 164,166 

Mioaoeons blue clay from McCracken county, composition of 84, 86, 146 

(fine) sand from Galloway county, composition of 82, 88 

Mineral Waters, composition of, 8, 9, 27, 89, 40, 86, 90, 91, 129, 180. 182, 161 

to 168, 164, 166 

from Ballard county, composition of 8 

from Butler county, composition of 27 

from Christian county, composition of 161 

from Clinton county, composition of 89 

from Daveiss county, composition of 172 

from Fleming county, composition. of 89, 40 

from Jefferson county, composition of 162,168 

fh>m Logan county, composition of 164 

from Marion county, composition of 129, 180 

from McLean county, composition of 164, 166 

from Ohio county, composition of 187 

from Oldham county, composition of 86 

(saline sulphur) from Simpson county, composition of 182 

from Warren county, composition of 90, 91 , 199 

from Whitley county, composition of 206 

Mingo Mountain coal, composition of 206 

Muhlenberff Oonnty cannel coal, composition of . . 181 , 141 

coke, composition of 180, 181, 143, 166 

Ochre or yellow clay from Calloway county, composition of 84, 86, 146 

Ochreons (red) clay from Hickman county 60, 146 

(yellow) clay in Ballard county, composition of 14 , 146 

Ohio County cannel coal, composition 167 

coals, composition of 166, 166, 167 

coke, composition of 218 

iron ore, composition of 166 

mineral water 187 
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Oolitic limestone, composition of .^200,212 

Oriflkany iron ores, composition of 168, 211 

splint coal, composition of ^ 167 

Oldham County mineral water, composition of 86 

Orea, composition of 8, 16, 16, 181, 182, 148, 161, 166 

(Clinton iron) from Bath county, composition of 8, 16, 16, 148 

(iron) from Bath county, composition of 8, 16, 16, 148 

(iron) from Caldwell county, composition of 161 

(iron) from Ohio county, c<fmposition of 166 

(iron) from Pike county, composition of* ^ . . . .181, 182, 148 

Owsley County cannel coal, composition of 187, 188, 208 

OwBlay, Bellt Laurel and laawvenoe Conntiea, highest proportion of 

volatile combustible matters in cannel coals 168 

Pennaylvaniai composition of the best coking coals of 196, 210 

Feroentaffee of ash, comparative, of coals from Bell, Breathitt, Clay, Harlan, 

Leslie, Perry and Whitley counties 6 

of ash in West Virginia coals 6 

of carbon in the coke of Bell county coals 168 

of sulphur in bituminous shale from Clay county 6 

of sulphur, range of, in thirty-nine cokes from Bell, Harlan, Knox, Laurel, 
Letcher and Whitley counties, Kentucky, and from West Virginia . . 6 
Perry County, ash percentages of coal from— compared with coals from Bell, 

Breathitt, C)ay, Harlan, Leslie and Whitley counties . . 6 

bituminous coal, composition of 86, 88, 138 

cannel coal, composition of 86, 88, 89, 188 

coals, composition of 86 to 89, 188 

semi-bituminous or splint ooal, composition of 87,88,188 

splint coals, composition of 86 to 89, 188 

Petroleum, composition of. 66 to 68 

from Lawrence county, composition of 66 to 68 

from Lawrence county, products of 67, 68 

Pike County block coal 191. 192, 208 

cannel coals 18^» 1W» ^^ 

coals 1%9U> 196, 208. 209 

coals, proportions of carbon in the coke of twenty-two samples of coal . . 168 

coals, small proportions of volatile combustible matters 168 

splint coals ' • 1^1, 192, 198, 194, 208 

iron ore, composition of 181, 182, 148, 188, 211 

Pipe-clay from Marshall county, composition of 78, 79, 146 

(white) from Calloway county, composition of 88,86,146 

(whitish) firom Graves county, composition of 42, 48, 146 

Plastio clays (and refractory) from Graves county, composition of . . . 42, 48, 146 

clay (black) from Calloway county, composition of 84, 86, 146 

clay (black pyritous) from Calloway county, composition of . . . . 88, 86, 146 

Pottery clays from Graves county, composition of 42, 48, 146 

firebrick and glass-making; composition of white sand from Marshall 
county, useful for 77 
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Pottery sands good for, from Calloway county, composition of . . ... 82, 38 

Prodliots.from Lawrence county petroleum 67, 68 

Pulaski Ctounty coals, composition of 89, 90, 188, 196, 197 

Purohaae (Jackson) counties; general remarks on soils, subsoils and clays 

. from the 7, 8 

PyritOUB (black) plastic clay from Galloway county, composition of . . 88, 86, 146 
Bani^ of ash percentages in the eighty-two coals examined 168, 164 

of carbon percentages in the coke of twenty-two samples from Pike 
county 163 

of sulphur in the eighty-two coals examined 164 

Hed ocherous clay from Hickman county 60, 146 

sandy soil from Ballard county, composition of 11,12,144 

Refiraotory and plastic clays from Graves county, composition of . . . 42, 48, 146 

clays from Galloway county, composition of 38 to 86, 146 

clays from Marshall county, composition of 78, 79, 146 

Bemarks, general, applying to Appendix 147, 148 

general, on soils, subsoils and clays from the Jackson Purchase counties .7,8 

general, on the contents of this Report 168 to 166 

Bookoastle County coals 198 

8t. IiOUifl limestone (white limestone), Logan county 186,212 

*' Saint Patriok'B Well " in Jefferson county, composition of waters from, 162, 168 

Baline chalybeate water from Butler county, composition of 27 

chalybeate water from Marion county, composition of 129, 180 

sulphur water from Simpson county, composition of 182 

sulphur water from Warren county, composition of 90, 91 

8andB« bituminous 170 

composition of 16, 82, 88, 77 

from Galloway county, composition of 82, 88 

(fine micaceous) from Galloway county, composition of 82, 88 

good for pottery, or for glass-making, from Galloway county, composition 

of 82, 83 

(green) from bluff at Caledonia, Illinois, opposite to Ballard county, Ken- 
tucky, composition of 15 

BsndstonOB (bituminous), composition of 160, 161 

(bituminous) Bell county 170 

(bituminous) Breckinridge county 170 

Band (white) from Marshall county, composition of 77 

Bandy clay in Ballard county, composition of 18, 14,146 

(red) soil, from Ballard county, composition of H, 12, 144 

Bemi-bitaminoUB coals, composition of ... 6, 87, 88, 108, 106, 106, 188, 140 

coals from Bell county, composition of 108, 106, 106, 140 

coal (or splint) from Perry county, composition of 87, 88, 188 

SamiHMUinel coals 178, 179 106, 197, 207, 209 

Bbalea, bituminous, composition of 47, 49, 60, 66, 66, 187 

bituminous, from Clay county, sulphur percentage in f, 

bfiuminous, from Harlan county, composition of 47, 49, 60, 187 
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Shales, bituminous, from Laurel county, composition of 65, 66, 187 

Shale, cannel 171 

Silt (grey) or loess from Fulton county, composition of. 40 

Silty (white) soil from Marshall county, composition of 76 to 77 

Simpson County saline sulphur water, composition of 182 

Soapstone. so-called, or black joint-clay from Calloway county, composition 

of 84,86, 146 

Soils, composition of, 7, 9 to 18, 27 to 82, 41, 60, 61, 78 to 77, fO to 84, 114 to 

116, 144, 145 

(red sandy) from Ballard county, composition of 11| 12, 144 

from Graves county, composition of . . 41 , 144 

(surface) from Jefferson county, composition of 60, 61 , 144 

subsoils and clays from the Jackson Purchase counties, general remarks 

on 7, 8 

subsoils and virgin soils from Ballard county, composition of . . . 9 to 18, 144 
subsoils and virgin soils from Calloway county, composition of. . 27 to 82, 144 
subsoils and virgin soils from Clinton county, composition of. . 114 to 116, 145 
subsoils and virgin soils from Marshall county, composition of, 78 to 77, 144, 

146 

subsoils and virgin soils from McCracken county, composition of, 80 to 84, 146 

Splint coals, composition of, 5, 17, 18, 24 to 26, 87, 88, 46 to 68, 62, 68 to 72, 

79, 80, 86 to 88, 91 to 97, 106, 106, 108 to 110, 112, 118, 117, 119 to 

122, 188, 186 to 141, 149, 150, 168, 167, 191, 192, 198, 194, 196, 197, 

201, 202,208, 208, 209 
coals from Bell county, composition of, 17, 18, 105, 106, 108 to 110, 112, 118, 

186, 140, 149, 150 

coals from Breathitt county, composition of 24 to 26, 186 

coal from Clay county, composition of 87, 38, 186 

coals from Harlan county, composition of, 46 to 58, 117, 119 to 122, 187, 140, 

141 

coal (or bituminous) from Johnson county, composition of 62, 187 

coal from Laurel county, composition of 158 

coal from Leslie county, composition of 68 to 71 , 187 

coal from Letcher county, composition of 71,72,188 

coals from Martin county, composition of 79, 80, 188 

coal from Ohio county, composition of 157 

coals from Perry county, composition of 86 to 89, 188 

coals from Whitley county, composition of . . . 91 to 93, 95 to 97, 188, 138, 

189, 141 

Subsoils, soils and virgin soils from Ballard county, composition of . . 9 to 18, 144 

soils and virgin soils from Calloway county, composition of . . . 27 to 32, 144 

soils and virgin soils from Clinton county, composition of . . . 114 to 116, 145 

and virgin soil from Graves county, composition of 41 , 144 

soils and virgin soils from Marshall county, composition of, 78 to 77, 144 » 

146 

soils and virgin soils from McCracken county, composition of . . 80 to ^, 145 

Sulphur, conditions in coals, weathered and un weathered 218 to 223 
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BulpbUTy in Garter county coals 218 

in cokes . - 22a 

in cannel coals 215 

in charcoal, etc 216 

percentages in eighty-two coals examined 164 

percentage in bituminous shale from Clay county 6 

percentage, range o^ in thirty-nine cokes from Bell, Harlan, Knox, Lau- 
rel, Letcher and Whitley counties, Kentucky, and from West Virginia. 6 

waters, composition of 199 

water (saline) from Simpson county, composition of 182 

water (saline) from Warren county, composition of 90,91 

water (white) from Crittenden county, composition of 152 

water (white) from Fleming county, composition of 39, 40 

Surface soil from Jefferson county, composition of . BO, 61 , 144 

Table If composition of coals 207 

Table III composition of cokes.* 21(> 

Table nii composition of iron ores • 211 

Table IV, composition of limestones 212 

Tennessee coals, composition of 184, 185, 141, 206 

Terra-COtta clays from Graves county, composition of 42, 48, 146 

Virgin Soils, soils and suhsoils from Ballard county, composition of, 9 to 18, 144 
soils and subsoils from Calloway county, composition of . . ... . 27 to 32,144 

soils and subsoils from Clinton county, composition of 114 to 116, 145 

and subsoil from Graves county, composition of 41, 144 

soils and subsoils from Marshall county, composition of . . 78 to 77, 144, 145 
soils and subsoils from McCracken county, composition of . . . . 80 to 84, 145 

Volatile combustible matters in Pike county coals 168 

combustible matters in cannel coHls from Bell, Laurel, Lawrence and Ows- 
ley counties 166 

combustible matters, small proportion in Pike county coals 168 

Warren Ck>unty limestone 200 

marl, composition of 90 

mineral water composition of 90, 91, 199 

Water (** blue lick '*) from Christian county, composition of 151 

[chalybeate) from Ballard county, composition of 8 

[chalybeate) from Fleming county, composition of 39,40 

"green lick") from Christian county, composition of 151 

mineral) from Ballard county, composition of 8 

mineral) from Butler county, composition of 27 

mineral) from Christian county, composition of 151 

mineral) from Clinton county, composition of 89 

mineral) from Crittenden county, composition of 152 

mineral) from Fleming county, composition of 89, 40 

mineral) from Jefferson county, composition of 152, 158 

mineral) from Logan county, composition of 154 

mineral) from Marion county, composition of 129,180 

mineral) from McLean county, composition of 164, 155 

QEOL. SUR. — 6 
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Water (saline chalybeate) from Butler county, oomposition of 27 

(saline sulphur) from Simpson county, composition of 132 

(saline sulphur) from Warren county, composition of 90, 91 

(white sulphur) from Fleming county, composition of 89, 40 

West Virginia cannel coal, composition of 98,100,189 

coals, ash percentage of 6 

coals, composition of 98 to 101 , 189 

cokes, average ash percentage of eight 6 

cokes, composition of 101 to 103, 143 

White pipe-clay from Calloway county, composition of 83,36,146 

sand from Marshall county, composition of 77 

silty soil from Marshall county, composition of 75 to 77 

sulphur water from Crittenden county, composition of 162 

sulphur water from Fleming county, composition of 89, 40 

WhitiBh pipe-clay from Graves county, composition of 42, 48, 146 

Whitley County, ash percentages of coals from-i-compared with coals from 

Bell, Breathitt, Clay, Harlan, Leslie and Perry counties 5 

block coals, composition of 91 to 98, 188 

cannel coal, composition of 94 to 96, 188, 184, 188, 141 

coals, composition of 91 to 97, 188, 184, 188, 189, 141, 201, 204 

coke, composition of 97, 98, 142 

coke and clay, composition of . 204 , 205 

splint coals, composition of 91 to 98, 95 to 97, 183, 188, 189, 141 

Wise County, West Vixtrinia, cannel coal, composition of . . . .98, 100, 139 
coal composition of 98, 100, 139 

WMte limestone (St. Louis limestone) 186,212 

7ellOW clay or ochre from Calloway county, composition of 84, 35, 146 

ochreous clay in Ballard county, composition of 14, 146 
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